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ENVIRONMENTAL IMPACT STATEMENT
ON CONTINUED OPERATION OF THE
HANFORD GENERATING PROJECT

INTRODUCTION

1.0 ACTION SPONSOR AND PROPOSAL

The proposed action is beina sponsored by the Washinaton
Public Power Supply System, a joint operating agency and municipal
corporation of the State of Washington.

The Proposal is to continue the provision of up to 5 billion
kilowatt-hours of electrical energy per year to the Pacific Northwest
through the continued operation of the Washington Public Pawer Supply
System's Hanford Generating Preoject. Identifiable actions functionally
related to the proposal include the deiivery of energy produced by the
Hanford Generating Project to the Pacific Northwest power grid; renewal

.07 the Hanford Generating Project Mational Pellutant Discharge Elimi-

nation System Permit; extention of existing contracts between the Supply
System and the Bonneviile Power Administration for marketing of the
energy; and the extension of existing contracts between the'Suppiy
System and the U. S. Eneray Research and Development Administration for
steam. Hanford Generating Project operation is dependent upon the
continued operation of the Mew Production Reactor by the U. S. Energy
Research and Development Administration with its associated fuel c¢ycle.

The Hanford Generating Project is located on the Hanford
Reservation in Benton County, Washington, approximately 30 miles north
of the City of Richland and adjacent to the Columbia River at river mile
380. '



2.0 LEAD AGENCY

The Washington Public Power Supply System is the lead agency.
The responsible official is Mr. R. A. Chitwood, Manager,
Environmental Programs. Comments, information or questions on this
EIS should be addressed to Mr. R. A. Chitwood, Manager,
Environmental Programs, Washington Public Power Supply System, P. 0. Box
968, Richland, Washington 99352, Phone (509) 946-1611.

Comments on the Draft EIS were received from the following:
Washington State ’

Parks & Recreation Commission

Highway Commission

Department of Natural Resources

Department of Ecology

0ffice of Community Cevelopment

Department of Game

Seattle City Light

Department of Fisheries

Oregon State
Department of Energy

Federal Agencies
U. S. Environmentai Protaction Agency
U. S. Army Corps of Engineers
U. S. Energy Research and Development Administration
National Marine Fisheries Service

Regional Organization and Individuals
Sierra Club

Mr. Robert G. Walton

The comments and the Supply System's responses are given in Appendix B of
this Final EIS.

i
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.0 AUTHORS AND PRINCIPAL CONTRIBUTORS
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The authors and principal contributors and the subject areas

of their contributions to this EIS are:

Mr, James B. Vetrano A1l Sections

Ms., Sharon L. Engstrom Physical Environment

Mr. G. Scott Jeane Ecosystems

Mr. K. R. Wise Human Environment

Mr. William W. Waddel A1l Sections

Mr. Bruce W. Bentley Alternatives, Short and Long
Term Uses

4.0 LICENSES REQUIRED BY THE PROPOSAL -

The proposal requires the renewal by the Washington State Department
of Ecology of the National Pollutant Discharge Elimination System Waste Discharge
Permit WA 002487-2, January 2, 1975. The present permit expires on June 1,

1978.

In addition, the Supply System must renew a contract with the U. S.
Energy Research and Development Administration for provision of steam to the
Hanford Generating Project.

5.0 BACKGROUND DATA

Data and reports used in the preparation of this document are
available in the Washington Public Power Supply System's offices, 3000 George
Washington Way, Richland, Washington 89352.

6.0 COST

Copies of this EIS may be obtained from the Washington Public
Power Supply System in accordance with paragraph 2.0 above for $2.50 each.
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7.0 DATE OF ISSUE

The draft EIS was issued on November 10, 1976, The final EIS

was issued an January 26, 1977 and listed in the Supply System's SEPA infor-
mation center.

8.0 DEADLINE FOR COMMENTS

Comments on the Draft EIS received by December 30, 1976 from govern-
mental agencies and members of the public were incorporated into the Final EIS.
Additional comments on this Final EIS should be forwarded in accordance with
paragraph 2.0 above.

iv
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CHAPTER 1
SUMMARY

1.1 SUMMARY - THE PROPOSAL

The proposal is to continue the provision of up to 5 billion
kilowatt hours of electrical energy per year to the Pacific Northwest by
the continued operation of the Washington Public Power Supply System's
Hanford Generating Project (HGP). Identifiable actions functionally
related to the proposal include the delivery of energy produced by the
HGP to the Pacific Northwest Power Grid, renewal of the HGP NPDES (dis-
charge) Permit, and extension of contracts between the Supply System,
the Bonneville Power Administration and the Energy Research and Develop-
ment Administration. HGP operation is dependent upon the continued
operation of the New Production Reactor by the Energy Research and
Development Administration {ERCA). The objective of the proposal is to
maintain existing electrical generating resources which can continue to
provide adequate, reliable and economical electrical energy to consumers
in the Pacific Northwest.

1.2 SUMMARY - ENVIRONMENTAL IMPACTS OF THE PROPOSAL

The primary interaction between the HGP and the environment
occurs with the once through cooling of the steam condensers. The
potential for impacts exists through impingement of drifting or weakly
swimming organisms on the intake screens, the passage of juvenile fish
and other organisms through the condenser and the exposure of fish and
other organigﬁs to the thermal plume after the cooling water is dis-
charged into the Columbia River.

Studies conducted at the HGP intake have shown past inter-
actions between the intake and fall chinook fry. Modifications to the
intake have presently reduced this interaction so that estimated losses
of Tess than 1000 fall chinook fry per year occur at the HGP intake.
This represents less than (0.05% of the Chinook fry exposed to the in-
take.
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Passage through the condensers subjects drifting organisms
such as phytoplankton, zooplankton and insect larva to both thermal and
physical stress. The removal of these organisms is not considered
ecologically significant because of the relatively small fraction of
Columbia River water actually passed through the condensers. It is
estimated that less than 1% of the drifting organisms are exposed to
passage through the condensers.

Entrainment of fish in the HGP thermal discharge plume is not
reasonably expected to cause either thermal shock or death to fish
exposed to the plume. It is estimated that Tess than 3% of the ocut-
migrant fall chinock fry will be exposed to the plume. Analysis of the
time~temperature exposure experiencad by these fish indicates that the
Tevels of exposure are below those required to detect damage to fish.
Minor ecological shifts in the community residing on the bottom of the
river in the area effected by the plume are anticipated. Operation of
HGP results in an incremental temperature increase in the Columbia River of
0.3 to 1.20F during the late summer.

Discharges from the HGP to the land and air are smajl in
volume and pose no unusual risks. No impacts on the land or air or on
terrestrial vegetation or animals are reasonably anticipated from oper-
ation of HGP.

Continued operation of ERDA's NPR will result in the pro-
duction of plutonium for national defense and research purposes and
radioactive fission products. Individual radiation doses of G.15 mrem
per year, or about 0.2% of natural background will be received by the
hypothetical maximum ind{vidual living 5.5 miles from the NPR. Con-
tinued operation of the HGP is dependent upon the continued operation of
the NPR by the ERDA. However, the continued operation of the NPR has
utility independent of the HGP and may occur regardless of the decisicn
by the Supply System on HGP.

No significant impacts on the human environment from imple-
mentation of the proposal have been identified.

1.2



1.3 SUMMARY - ALTERMATIVES

Three alternatives to the proposed action have been iden-
tified. These are to taks no action to keep the HGP operating past the
spring of 1978; to continue operation of HGP with periodic review of
need, for example through 1983; and to continue operation of the HGP
with modificaticns to plant facilities and/or modifications to the
operation scheduies. MNot all of the aiternatives are reasonable when
considering the relevant economic¢, technical, and envirognmental factors.
These alternatives along with the principie environmental impacts are
summarized in Table 1.3-1.

Under the no action alternative HGP would shut down~—in 1978
and the impacts associated with the operation of HGP {see Section 1.2
above) would cease to occur. MNPR impacts may or may not continue to
occur depending on decisions by ERDA relating to the need for continued
operation of NPR far defense purposes. Three variations which may be
adopted to balance regional electrical loads and resources were identified. The
Tirst variation considers the adoption of conservation measures by state and
Tocal governmental badies which would decrease regional lcads by the
amount of HGP generation. The second variation is for utiiities to plan
the construction of generating capacity to repliace the HGP. The third
variation is for utilities fo purchase snergy from gutside the region
sufficient to replace HGP. Increased adverse impacts associated with
these variations includes (see Table 1.3-1) an increased probability of
an energy deficiency, increased generation in the Pacific Southwest
using 0il1 fired piants, and construction of generating resources to
replace HGP. In each of the next 10 years a regional energy deficit
greater than the energy generated by HGP is projected by the West Group
Forecast (See Section 3.2.3) if critical year water flows occur. The
probability of a deficit occurring in at least one of the next ten years
exceeds 75% according to this forecast.

Operation of the HGP with periodic review continues HGP oper-
ational impacts until a future decision to cease operation is made.

1-3
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Alternative

TABLE 1.3-1

SUMMARY OF ALTERNATIVES TO CONTINUED OPERATION OF 1IGP

Environmental lmpacts
Related to WGP

Ho AcLion

a. Conservalion
b. Replacement
c. Purchase

Periodic Review

Modifications

a. WGP InLake
b. 1GP Discharge

c. MHGF OFFf Stream
Caol ing
d. NIk EFfluents

e. Seasonal Limits

f. Amnual Limits

IGP fwpacts cease

HGP impacts cease

HEGP impacts cease

WGP impacls conlinue until
shutdown then cease

Reduced impingement
Increased pear field mixing
Reduced thermal discharge

fleduced radiocactive
reteases

fleduced impingement
Reduced therwal discharge

HIGP impacts would uccur
only during low water
years

Envirommental fmpacts
Related to Other Actions

Possible increase in Pacific
Southwest enerqgy product fon
using oil

Possible increase fn Pacific
Southwest energy production
using oil

Possible increase in Pacific
Southwest energy production
using oil

None

None
Hone

None
Hone

Increase spill at dawms
Passible increase in Pacific
Southwest energy production
using oil

Possible increase in Pacific
Southwest cnergy production
using oil

Regional
Human Environment

Hone

Increase probability
of deficit in near term

Hone, if power available

Hone, until operation
ceases

Hlone
None

Nona
Hone

Hone
I

. HNone

Effects on
Power Costs

Decommissioning

Decommissioning and
purchase of power

Decommissioning and
purchase of power

None until shutdown then
decomnissioning and
purchase of power

$4.5 million
$1 million
$62 million

$0.5-22 million

Energy loss if not
operated

$10 miltion/yr



Modifications could be made to the HGP intake, discharge, or:
to the entire cooling system. The intake could be changed to further
reduce the possibility of impingement. Since present impingement {s
estimated to effect less than 1000 fry per year, or less than 0.05% of
the chinook fry exposed to the intake, this modification is unnecessary.
The discharge could be modified to produce increased near {ield mixing
of the thermal effluent with the river. The present system is not
reasonably anticipated to produce sufficient thermal dose to detrimen-
tally affect aguatic species in the river. Modifications of the HGP
cooliing system could be pursued to eliminate once through cooling and
utilize offstream cooling (e.g. cooling towers). This would reduce the
required intake water volume by a factor of 20 and the heat load dis-
charge tc the river by a factor of 100. Because of the lack ¢f impacts
noted above for present HGP operation, the installation of offstream
cocling is not considered reasonable. However, this modification may be
required if once-through cooling is precluded by discharge Timitations.

The NPR effluent treatment systems could be modified by ERDA
to reduce the level of radicactive effluents presently discharged.
While the present discharges result in negligible doses tc.the popuia-
tion some reduction of long-iived isotopes is possible. The
practicality of these reductions is discussed in detail in ERDA-1538.

Seasonal 1imits could be applied to the HGP to prevent it from
operating in the spring when many of the downstream migrants are in the
vicinity of the intake or to prevent it from operating in the late
summer or early fall when river temperatures are highest. Since present
impacts are smail, beneficial changes in impacts which would occur

with this action would also be small. OQOperating limits could be imposed upon

the HGP such that it is cperated only during a c¢ritical water year when
Northwest river flows are low. Impacts on the physical envircnment
of this region associated with HGP's operation would then exist enly
when energy were needed from the HGP to prevent a deficit in tha region.

This would eliminate HGP's present role as a base-locad energy resource and

benefits associated with HGP's generation in average water years would
be lost.
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1.4 SUMMARY - MITIGATING ACTIONS

The modifications to the HGP described under the alternative
section above can be considered as mitigating measures for impacts
from the HGP. No additional reasonabie mitigating measures have
been identified. The impacts associated with the present operation
of HGP are not considered significant and additional mitigating
measures would not materially change the aiready negligible impacts

associated with operation of HGP.

1.5 SUMMARY - UNMITIGATED IMPACTS

No significant adverse environmental impacts have be€n iden-
tified with the operation of HGP. Unmitigated adverse impacts which do
occur are the estimated loss of Tess than 1000 fall chincok fry each
year, minor alteration of the river bottom community below the dis-
charge, passage of less than 1% of drifting organisms through the con-
densers, and an incremental increase of 0.3 to 1.2°F in river temper-
ature during late summer.

1-6



CHAPTER 2

DESCRIPTION OF THE PROPOSAL

2.1 THE PROPOSED ACTION

The proposal is to continue the provision of up to 5 billion
kilowatt-hours of electrical energy per year to the Pacific Northwest
through the continued operation by the Washington Public Power Supply
System (the Supply System) of the Hanford Generating Project (HGP).
Identifiable actions functionally related to the proposal include the
delivery of energy produced by HGP to the Pacific Northwest power grid,
renewal of the HGP National Pollutant Discharge Elimination System
(NPDES) permit, extention of existing contracts between the Supply
System and the Bonneville Power Administration (BPA) for marketing of
the energy, and the extension of existing contracts between the Supply
System and the U. S. Energy Research Development Administration (ERDA)
for steam. HGP operation is dependent upon the continued operation of
the New Production Reactor (NPR) by ERDA with its associated fuel cycle.
The objective of the proposal is to maintain existing electrical gen-
erating resources which ¢an continue to provide adequate, reliable and
economical energy to consumers in the Pacific Northwest.

The provision of energy from HGP to load centers in the North-
west requires delivery of that energy to the BPA power grid through
existing transmission 1ines. This is accomplished via existing 500 kv
Tines from HGP to the BPA Vantage substation, 22 miles to the west. BPA
transmits the power over their existing transmission network to load
centers within the Northwest, Existing contracts between the Supply
System and BPA for disposition of the energy from HGP to customers in
the Northwest will be continued. The energy from HGP is distributed
equally between the pubiic and private utilities in the Pacific North-
west.

An existing NPDES Permit, No. WA 002487-2, must be renewed by
the Washington State Department of Ecology for the liquid discharges
associated with HGP. This permit, originally issued on January 2, 1975,
expires on June 1, 1978.

2-1



The existing contract between the Supply System and ERDA must
be extended for ERDA to supply by-product steam from the NPR to HGP.
The contract provides for the conditions under which the steam will be
supplied, the cost for the steam, delivery rates, and scheduling.
Continued operation of the NPR may occur regardless of the extension of
a contract between the Supply System and ERDA. |

The NPR utilizes uranium fuel to produce plutonium for na-
tiona] defense and research purposes. By-product heat from the NPR is
converted to steam for use by HGP. The NPR discharges smail amounts of
heat and radioactive material into the environment. Processing of the

o spent fuel is expected to be accomplished on the Hanford Reservation.
| ’ ' =

a3 2.2 LOCATICN OF THE HANFORD GENERATING PROJECT

P4 HGP is located on ERDA's 570 square mile Hanford Reservation
in Benton County, Washington, approximately 30 miles north of the City
of Richland (Figure 2.2-1). HGP is adjacent to ERDA's NPR on the right {South)
Bank of the Columbia River at approximately River Mile 380.

The legal description of the 48.57 acre parcel which the
Supply System has leased from ERDA (formerly the A.E.C.) is as follows:

A tract of land, commencing at the Southeast corner of Section
28, Township 14 North, Range 26 East, Willamette Meridian

(said point being located by reference to the Washington
Coordinate System, South Zone, at Coordanates North 486,3994.01,
and East 2,236,672.11&; thence North 727 02' 15" West 3,483.15
feet, thence North 67~ 11' 41" West 1,810 feet more or less to

a point on the Tine of ordinary high water on the right bank

of the Columbia River,owhich point is the TRUE POINT QF BEGIN-
NING: thence South 67 1l1' 41" East 1,810 feet more or less

to a point (said point being located by reference to the
Washington Coordinate System, South Zone, at Coordinates North
488,145.71 and tast 2,233,174.37) thence North 227 48*' 19"

East a distance of 1,060 feet to a point, (said point being
tocated by rererence to the Washington Coordinate Systam,

South Zone, at Coordinates Nogth 489,122.84 and East
2,233,585.24) thence South 87" 11' 41" East 200 feet to a point,
(said point being located by reference to the Washington
Coordinate System, South Zone, at coordgnates North 489,045.32
and East 2,233,769.80), thence North 22° 48' 19" East a distance

2-2 )
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of 535 feet to a point; (said point being.locatad by reference to
the Washington Coordinate System, South Zone, at Coordigates
North 489,538.48 and East 2,233,976.96) thence North 67 11'

41" West 1,108 feet more or less to a point on the line of
ordinary high water on the right bank of the Columbia River,
thence southwesterly along the said line of ordinary high

water to the point of beginning containing 48.57 acres more or

Tess.

2.3 LICENSES AND SCHEDULE FOR THE PROJECT

The HGP has been operational for severa] years. No new con-
struction is associated with implementation of the proposal. Some key
dates in its development are:

Séptember 26, 1962

April 11, 1963

September 26, 1963

April 18, 1966

August 5, 1971

January 2, 1975

—

Congress authorizes AEC {now ERDA) to sell
waste heat in the form of steam from the
NPR.

Contract No. AT(45-1)-1355, the Operating
and Construction Contract, establishes
conditions for sale of steam to WPPSS.
Contract No. AT(45-1)-1355, the Indenturs
of Lease contract, provides leased Tand
for the HGP.

Groundbreaking for HGP.

First power produced synchronized into the
Northwest Power Pool.

Contract No. At(45-1)-2263 is executed t3

establish pavmentof additional money
for increased availability of steam energy.

NPCES Permit No. WA 002487-2 issued by
Department of Ecology pursuant to the _
Federal Water Pollution Control Act Amend-
ments of 1972 (PL 92-500).
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October 31, 1977 - Contract No. AT(45-1)-2263 expires unless
extended or renewed but Contract No.
AT(45-1)-1355 remains in force.

Contract No. AT(45-1)}-2263, with Supplements Nos. 1-4 expires
on October 31, 1977, but an option for an extension of operation for one
year to June 30, 1978 is available. The Supply System is now considering
a new contract for steam purchase of five years duration which would
run from July 1878 to June 1983. Options for further extensign are
possible.

As has been the case in the past, five private utilities
(Washington Water Power, Puget Sound Power and Light, Pacific Power and
Light, Portland General Electric and Montana Power) would receive equal
shares of 50 percent of the power produced. The public utilities have
rights to the remaining 50 percent of the power. The public utilities
would in turn transfer their rights to this power through 1983 to BPA.
BPA would use this 50 percent, melded with all other sources, to meet
its firm loads.

At the present time HGP is operating under NPDES Permit, No.
WA 002487-2 which expires June 30, 1978. An application for a renewed
permit will be filed with the Washington State Department of Ecology at

-least 180 days prior to the date of expiration of the present permit.

The NPR is presently operating under NPDES Permit No. WA-000374-3 which
expires on June 1, 1981.

2.4 HANFORD GENERATING PROJECT DESCRIPTION

2.4.1 General Description

The major existing structural features of the HGP are a river-
bank intake structure, a mid-stream discharge line, steam condensers,
twin steam turbines and generators, and a switchyard.. An artist's
rendering of HGP and NPR is shown in Figure 2.4-1.
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Artist's Sketch of HGP and NPR

Figure 2.4-1
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Steam for the turbine generators is generated in the adjacent
NPR and piped to the HGP. Steam condensate is cycled back to the NPR.
The HGP intake and discharge systems are principa11y'fqr the supply and

discharge of condenser cooling water.

2.4.2 HGP Heat Dissipation System

The major physical feature of the HGP with a potential for
operational impact on the environment is the heat dissipation system.
This system,(z'l) shown in Figure 2.4-2, consists of an intake pump-
house, condensers and discharge line. The HGP operating parameters {and
sirilar characteristics of NPR) are listed in Table 2.4-1.

TABLE 2.4-1
HGP/NPR QPERATING PARAMETERS

HGP NPR

Item Operating Parameters Operating Parameters*
Megawatts Thermal - 4000
Megawatts Electrical 860
Heat load to river 2680 460
Cooling water flow** 864,000 gpm {4 pumps) 290,000 gpm normal
423,000 gpm (23 pumps) (390,000 gpm maximum) .

Intake screen velocity 0.8 - 1.25 ft./sec. 0.8-1.25 ft./sec.

Discharge water Temp. 35°F above ambient 83°F maximum
river {4 pumps)

43°F above ambient
river (3 pumps)

Intake Structure

Figure 2.4-3 shows the intake structure which is 95 feet high, 109
feet wide and 108 feet back to front. Four pumps, rated at 141,000
gpm each, pump the river water to the Turbine Generator Building and

*Assumes operation of HGP
**See discussion under "Intake Structure" relating to 3 and 4 pump operation

2-7



RER

¥,
3

53130

coLumMBIA
RIVER

i

T w
TR
<3
=z
x a
w3
> 2
x a

OUTLETS TO
RIVER

o
)
Q
\\ _ S
p— ~— 3

|
1
SEAL WELL
!

T

CONDK&ISERS
L}_
l

q __ |

\‘1'__.—‘——_-_—'——.___@

POWER PLANT
BUILDING

e, v i e L e A, S e .yl ey, o

HANFORD GENERATING PROJECT
Environmental I[mpact Statement

Figure 2.4-2
HGP Once Through Condenser
Cooling System

2-8



3343043, 0404

25 TON BRIDGE CRANE

{5 TON AUX. HOOK}

H g CIRC, WATER PUMPS

4 AT 141,000 GPM-44' TDH

P / SCREEN WASH PUMPS

. \u"l DISCH.! ¢-9 9

MAX. H.W. ' - 3
45’ f t*“ﬁgq E10 |
. T E]
. g 8 a
t
: | L—FISH ESCAPE
TRASH RACX : 27 N e
DESIGN LW, ) //
s /) B g g
- STOP
LOGS
STOP LOGS
) \2:5

. P
L N T IR T S

AL U SRR I L TN BRI Y

A IR R T B
AL B ) ,.‘.‘-.i I\

TSR

HANFORD GENERATING PROJECT
Environmental Impact Statement

2-9

AN o)

Figure 2.4-3
HGP Cooling Water Intake
Structure, Profile



the main condensers. The large pump $ize precluded the use of con-
ventional one screen - one pump type of pump chamber. Therefore, the
three screen - two pump scheme was adopted.

During operation of the HGP one of two modes of pumping is
used. During those months of the year when the river temperatures are
warmer all four intake pumps are used and 564,000 gpm of cooling water
is pumped through the condensers. During those months of the year when
the river temperatures are colder only three intake pumps are used and
423,000 gpm of cooling water is pumped through the condensers. The
nominal river temperature used to determine whether three or four pumps
will be operated is 45%F but varies depending on the actual HGP con-
denser back pressures being measured at the time. -

The intake facilities, originaliy designed to meet the criteria
established by the Bureau of Commercial Fisheries, The Washington State
Departments of Fish, Game, and Pollution Control Commission and The U.S.
Bureau of Sports Fish and Wildlife, included conventional trash racks,
traveling screens, stop logs for individually isolating screen
bays and pump bays, and high prassure horizontal screen wash nozzles.
Debris can be washed from the screens and returned to the river along
with the wash water through a common trash trough. Trash racks are $
inch by 1/2 inch bars, 3-3/4 inches on center. The traveling screen
mesh was originally 1/4 inch. The net screen velocity was limitad to 1
foot-per-second to protect fish. This resulted in a somewhat oversized
screen bay. In addition, three openings were provided in each wall of
the intake as fish escape ports. These ports can be seen in Figure 2.4-
3. The theory was that any fish inside the trash racks will be able to
swim through the normally open ports, parallel to the screens, and out
through the downstream walls. Each escape port is 2 feet wide by 5 feet
high with gates to permit blocking the port for screen dewatering during
maintenance.

Intake Modifications

Over the period 1973 to 1976 a series of modifications were
made at the HGP intake structure in order to minimize the impact on the
fish in the Columbia River,

2-10
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Revision 1 {1973)

A number of juvenile chinook salmon were observed behind the HGP
traveling screens in the Spring of 1973.(2'2)

One factor that appeared to increase the congestion of ju-
venile salmonids in front of the intake was 2 recirculating eddy caused
by berms that extended some distance into the river both upstream and
downstream of the intake (Figure 2.4-4). This eddy apparently increased
the potential for multiple exposure of fry to impingement and screen
passage. 1o mitigate the impact of the intake on outmigrating salmon,
the Washington State Department of Fisheries requested that the intake
forebay be modified by removing the berms before the 1973 spawning
season. Berm removal was completed in September 1973 and diminished the
eddy in front of the intake. It was not possible to compietely remove
the apparent downstream berm since much of this was natural riverbed and
consisted of extremely hard materials which could not be removed by
normal excavation procedures.

During this same season, the fish escape ports were perma-
nently closed since the velocities during low fiow precluded escape and
induced eddy currents.

Revision 2 {1973)

Fish were passing through the traveling screens due teo the
1/4-inch size of the screen openings.(z'z) As originally designed, and
approved, the screens were only partially effective in excluding fish.
Therefore, to reduce passage the Washington State Department of Fish-
eries requested that the size of the screen openings be reduced to 1/8-
inch before the 1374 out migration. In February 1974, WPPSS began
changing the traveling screen mesh from 1/4 to 1/8 inch openings. One
half of the traveling screens were changed, while one half were left
1/4-inch mesh. This action afforded the opportunity for direct com-
parison of impingement and passage of fish with the two ditfferent trav-
elling screen openings.

2-11
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Revision 3 (1974)

The appearance of fish behind the 1/8-inch traveling screens through-
out the 1974 out migration and the sizes of fish sampied indicated that fish
were passing through the screens by some other means.(z-z) It appeared that
this passage was a result of gaps between screen frames and between the edge
of the screens and the concrete walls of the intake structure. The gaps‘
between the screen frames were seaied with bitumastic paste. The gaps between
the edges of the screens and the concrete walls were sealed with foam. These
changes essentially eliminated passage during the 1975 out migration but
increased impingement.(2'3)

Studies were conducted to determine if impingement could be reduced
by withdrawing water into the intake from along the bottom of the forebay.
Gates were lowered in front of the traveling screens to force water withdrawal
from the bottom of the forebay. No significant improvement in impingement was

noted.(2'3)

Revision 4 (1975)

Prior to the 1976 salmon out migration two changes were made to the
intake structure to decrease the impact of impingement on outmigrants (2-4)
These changes were designed to increase the survival of ocutmigrants which may
become impinged. Buckets were added to the bottom of each section of traveling
screen. These buckets 1ift impinged fish up to the level of the trash trough
where a3 newly instalied low pressure screen wash remove the fish from the
bucket to the trash trough and return them to the river (See Figure 2.2-5).
Curing the migration season the screens rotate continuously. Survival rates
of 95% are being experienced with this system. '~

Operating Procedures

Chlorination capability was initially installed in the intake structure.
However, because of the water quality in the river,fouling of the condenser
tubing has not occurred and this system has never been utilized.

2-13
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During the winter and early spring only three of the four
pumps are required. Studies conducted in 1975 showed that operating two
pumps on the downstream side of the intake and one pump on the upstream
side significantly reduced the number of fish impinged. This oper-
ational mode is now used at HGP when three pumps are operating during
the spring migration period.

Traveling screen rotation and washing is done on a continuous
basis during the spring when salmon fry are in the river. This mini-
mizes the length of time an impinged fry may be held next to the intake

screen.

Qutfall Configuration and Location

Cooling water is transported from the Turbine Generator
Building to a seal well located adjacent to the Columbia River.(z'l)
The cooling water is then transported through an 11-foot diameter out-
fall line which extends 1,036-foot diagonally into the Columbia River,
where the water is discharged through four vertically oriented ports £0
feet apart (See Figure 2.4-6). With four pumps operating, the total
time of travel from the intake structure to the end of the outfall line
is about 3.5 minutes. The outlet velocity through the end port is on
the order of 7-10 feet per second.

The 11-foot diameter outfall 1ine is buried beiow the river
bed, covered with backfill and protected by riprap. Each discharge port
is constructed in a manner as shown con Figure 2.4-7. Each port dis-
charges water horizontally downstream parallel with the prevailing flow
of the Columbia River. The top of the highest port is at an elevation
of 363 feet. The remaining three outlets are at an elevation of 359 feet,
which is 18 feet below the low water elevation of the Columbia
River.

2.4.3 Qther HGP Systems

A number of operations at HGP result in the discharge of small
volumes of 1iquid effluents. Sanitary water is discharged to a tile
field. Process water used for flushing and washing is discharged to
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floor sﬁmps. Demineralized water is collected from various sources 1in
pit sumps. The process and demineralized water, along with roof drains
and demineralizer backwash water are all routed to a settling basin.

The effluent from the settling basin is §11uted by about a factor of
1000 by mixing it with the main circulating cooling water in the dis-
charge line. It is then discharged into the center of the river. The
physical and chemical characteristics of the discharge for both the
cooling water and the low volume waste sources are shown fn Table 2.4-2.

Gaseous effluents are discharged from an emergency diesel
generator, an emergency diesel fire pump, and a fuel oil fired auxiliary
boiler. These systems are only used intermittently. Consumption of
petroleum fuels is on the order of 8,000 gallons of motor fuel 3nd 4000 gal-
lons of fuel oil annually. '

0i1 Spill Preventention Control and Countermeasure

Sources of 011 at the HGP can be classified intoc three groups
according to the potential for spill and entry into the Columbia River
(see Table 2.4-3). The first group has "zera potential® for spill into
the river. These facilities cannot spill oil into the river because of
their location far from the river, the relatively small volumes of oil
present, and the lack of any direct pathway to the river.

The second group is in-plant sources. 0l spilled from in-
plant sources would generaliy drain to floor sumps. These floor sumps
are automatically pumped when the level in the sump reaches a certain
height. The outflow from the sumps goes to a settling basin which
drains directly to the river. It is possible to intercept any in-piant
0il spill in one of two places, either in the sump, by shutting off the
sump pump, or in the settling basin by closing the discharge to the
river. All areas of the plant containing these potential oil1 spill
sources are manned on a twenty-four hour basis. Maﬁ} of these sourcss
are periodically checked for 0il levels. Additionally the equipment
0il levels are automatically monitored, with alarms provided
should 0il1 levels drop below normal vaiues. Should an o1l leak be

2-18
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TABLE 2.4-2

Summary of HGP Discharge Characteristics(l)
Item NPDES Permit Value
Dissolved Oxygen (mg/1) Exceeds 8.0 at all times (2)
pH Setween 6.0 - 9.0
Turbidity (JTU) Less than 5 Above Ambient River (&)
Temperature (°F) Less than Ambient + 35°F (June - Sept}

Less than Ambient + 43°F (October ~ May)

Total Dissolved Gas
(% of Saturation) Less than 110(2)

Total Coliform (medium values)

(2)

(organisms/100 mi) Maximum 240
Toxic or Deleterious Materials See Section 4.3.3
Aesthetic Values See Section 4.3.3
Total Suspended Solids (1bs/day) | 535
0i1 and Grease (1bs/day) 107
Iron (1bs/day) 0.8

(1) From HGP NPDES Permit
(2) At 3,000 fee below discharge
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TABLE 2.4-3

SOURCES OF OIL AT THE HANFORD GENERATING PROJECT

Device

Zero Spill Potentiai Sources

Main Transformers
Auxiliary Transformers
Startup Transformers
Diesel 0i1 Storage Tank
Gasoline Fuel Storage
Lube 0i1 Storage Roam

In-Plant Spill Potential Sources

Condensate Pump Motors
Feedwatar Pumps

Service Air Compresser
Inst. Air Compressors
Elevators

Diesel Generator Crankcase - motor oil
Day Tank (No. 2 Diesel)
Turbine Qi1 Reservoir

011 Supply and Return Lines
Turbine Lube 011 Storage
Seal Qi1 Systems

Bowser Qi1 Purifiers

Intake Structure Spill Potential Sources

Circ. Water Pump Motors

Fire Pumps

Diesel Fire Pump Crankcase

Diesel Fire Pump Day Tank (No. 2 Diesel}

2-20

Number

4 bt s b [

PAPI I PRI == P = OV

s N

Capacity, Gallons

Each

10,930
2,775
2,758

20,000
1,200

330

26
15

565

70

520
6,450
2,200
14,000
200
300

28

13
279

Total

76,510
5,510
2,758

20,000
1,200

330

156
90

12
1,130

520
12,900
4,400
14,000
400
1,600

112

13
270



detected, standard operating procedures are implemented to stop all sump
pumping, isolate the o0il and clean up the spill. As additional protection an oi}
skimmer has been installed on the settling pond.

The third group is 0il located at the intake structure.
Curbing has been constructed around the intake pump motors and diesel
fuel tank and a pre-set level indicator has been installed on the diesel
fuel pump.

2.5 THE NEW PRODUCTION REACTOR (NPR)

Operation of HGP as a base load energy resource is dependent
upon receiving steam from the ERDA NPR. To that extent operation of
HGP is dependent upon continued NPR operation. However, the operation
of NPR has utility for production of plutonium independent of HGP'S
operation and may be operated by ERDA for plutonium production regard-
less of whether HGP operates or not. For the readers information a
description of the NPR is provided here as an other issue which does not
pertain to any element of the environment iisted in Table 3.0-1, but
which 1s relevant to the proposal.

The NPR is a graphite moderated reactor with concrete shield-
ing. Fuel elements are metallic uranium with a zirconium alloy cladding.
The fuel is cooled by a recirculating primary coolant system which pumps
high purity water through the process tubes where the coolant picks up
heat generated by the fission process in the fuel elements. This heat
is transported to the steam generators Tocated in an adjacent building.
Steam produced in the steam generators is used to drive the primary
coolant pumps, to produce electricity for in-plant usage, and to supply
steam to the HGP.

2.5.1 Heat Dissipation System

The NPR operates at a nominal rating of 4,000 MW thermal power
(See Table 2.4-1). The majority of the by-product heat produced is
transported to HGP for use in the production of electricity. The re-
maining heat is utilized in the operation of NPR and is eventuaily trans-
ferred to a circulating raw water system for discharge to the Columbia
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River. This system has a nominal intake flow rate of 315,000 gpm.
Water is drawn from the river through a shoreline intake system, cir-
~culated through various condensers and heat exchangers and discharged
back to the river through a mid-river discharge port and a shoreline
flume.

Intake System

River water at the NPR intake flows through trash bars and
traveling screens into four pump suction wells. The water is then pumped
to the NPR by four pumps with ratings of 105,000 gpm each. The pump wells
are connected by flood gates normally left in the open position. 0Only 3
pumps are required during normal plant operation. The maximum-water
velocity through the traveling screen during Tow water is approximately
1.25 foot per second. The screen is 1/8 inch mesh. During screen cper-
aticn, trash is washed from the screens by water jets to a trough from
whicn the trash s removed and dispesed of on land.

Discharge System

The circulating raw water for NPR is discharged to the river
at two points: (1) a 102 inch line and a single port similar to that
shown in Figure 2.4-7 located mid-river, and (2) a shoraline flume.

2.3.2 Other NPR Systems

Other nonradicactive Tiquid effluents are released from NPR
via the main 102" line, the shoreline flume, several minor overfliow
lines and the sanitary tile field. Radioactive liguid effluents are
released via the riverbank springs and the 102" line. Nonradigactive
gasegus effluents are released from the gil-fired boilers. Radiocactive
gaseous effluents from the reactor ventilation systems are released via
the main reactor ventilation stack and several smaller vents at the
steam generator building. Radioactive and nonradicactive effluents from
NPR are described in detail in ERDA-1538.(2"5)
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2.8.3 ruel Cycle

Fuel for the NPR is manufactured in the ERDA fuel fabrication
facilities run by United Nuclear Incorpérated in the 300 area. The 300
area of the Hanford Reservation is located about 1 mile north of the
Richland city limits on the bank of the Columbia River. This area is
described in more detail in the Final Environmental Statement, Waste

(2-5)

Management Operations, ERDA-1538. Spent fuel which is removed'from

the NPR is currently placed in storage. Current plans are to begin
processing spent fuel by 1979.

2.6 LAND USE PLANS AND ZONING REGULATIONS

The zoning status and land uses within a 25 mile radius of the
Site includes residential and suburban, corporate city, agricultural,
industrial and commercial, scenic and recreational, unclassified, and
general use land areas. The region within 25 miles of the Site includes
areas of Benton, Franklin, Adams, Grant, Kittitas, and Yakima Counties.
HGP is in proximity only to Benton and Grant Counties.

Although the Hanford Reservation is a Federai reservation,
county and state laws do apply to the Project area.

2.6.1 Zoning Status

The land zoning status of areas surrounding the HGP are shown
in Figure 2,6-1.

Benton County

The Project is located on the U. S. ERDA Hanford Reservation
within Benton County. The land area of the Hanford Reservation within
Benton County is zoned as "Unclassified District" by the Benton County
Planning Commission and there are no county or municipal Tand use re-
strictions on that portion of the Reservation located within Benton
County that conflict with the iland use as proposed herein.
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Grant County

The land area in Grant County immediately surrounding the Hanford
Reservation is zoned agricuitural. Continued operation of the HGP will have

'no effect upon the zoning status of that land.

2.6.2 Land Uses

Land uses within the Hanford Reservation are shown in Figure 2.6-2.

The only present use of the Reservation near the HGP is for oper-
ation of the NPR and HGP. Continued operation of HGP on the Hanford Reser-
vation is consistent with ERDA activities for the Reservation. Neither Benton
nor Grant County has classified that portion of the Hanford Reservation located
within its county. However, the proposal is not inconsistent with comprehensive
plans or zoning ordinances. The land use plans for surrounding areas in Grant

County are for continued agricultural use.
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CHAPTER 3

DESCRIPTION OF THE EXISTING ENVIRONMENT

In developing the material for this EIS, the Supply System has
not identified any environmental impacts associated with the continued
operation of HGP which could be considered "significant" within the
meaning of -the Washington State Environmental Policy Act (SEPA). This
£1S was prepared to bring together environmental information on the HGP
for the benefit of the Supply System, its Board of Directors and Exec-
utive Committee, requlatory agencies' officials, and the interested
public. -

Table 3.0-1 lists the elements of the environment which,
according to SEPA Guidelines, must be considered in developing environ-
mental documents. Since no elements of the environment are signif-
icantly affected, all of the elements of the environment listed in Table
3.0-1 should be marked "Not Applicable". This format has been used to
assist the reader in identifying the sections in the document where each
of the areas are discussed.

Numerous studies have been conducted and reports prepared
documenting the physical, ecological, and human environmental aspects of
the Hanford Reservation, the adjacent Columbia River and the adjoining
communities. The impacts on the area from the operation of the now
closed down government plutonium production reactors at Hanford and from
the presently operating NPR and HGP have also been analyzed previously.
Much of the available material directly related to HGP was first devel-
oped in 1972 and 1973 when the Supply System was considering constructing
a commercial nuclear reactor to replace the NPR as a source of steam for
the HGP turbines. - Studies and analyses were developed for this new
project, calied "WPPSS Nuclear Project No.l" or WNP-1, and documented in
numerous reports. Two of the most comprehensive reports developed by
the Supply System were the "Application for State Site Certification for
WNP-1" filed with the Washington State Thermal Power Plant Site Eval-
uation Council (now the Energy Facility Site Evaluation Council) in 1973

3-1



TABLE 3.0-1
LIST OF ELEMENTS OF THE ENVIRONMENT
EXTRACTED FROM WAC 197-10-444

Element

I. ELEMENTS OF THE PHYSICAL ENVIRONMENT

A,

Section Number

Earth

1. Geology 3.1.1
2. Soils 3.1.1
3. Topography 3.1.1
4, Unique Physical Features 3.1.1
5. Erosion ——

6. Accretion/avulsion -
Air

1. Air Quality 3.1.3,
2. Qdor 3.1.3
3. Climate 3.1.3
Water

1. Surface water movement 3.1.2,
2. Runoff/absorption 3.1.2
3. Fioods 3.1.2
4, Surface Water Quantity 3.1.2,
5. Surface Water Quality 3.1.2,
6. Ground Water Movement 3.1.2
7. Ground Water Quantity 3.1.2
8. Ground Water Quality 3.1.2,
3. Public Water Supplies 3.1.2,
Flora

1. Numbers or Diversity of Species 3.1.4,
2. Unique Species 3.1.4,
3. S8arriers and/or Corridors 3.1.4,
4. Agricultural Crops 3.1.1
Fauna

1 Numbers of Diversity of Species 3.1.4,
2. Unique Species 3.1.4,
3. Barriers and/or Corridors 3.1.4,
4 Fish or Wildlife Habitat 3.4.1,
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TABLE 3.0-1 (Cont'd)
Element
Light and Glare
Land Use
Natural Resources

1, Rate of Use
2. Nonrenewable Resources

Risk of Explosion of Hazardous Emissions

ELEMENTS OF THE HUMAN ENVIRONMENT

A.
B.

Population
Housing
Transportation/circulation

Vehicular Transportation Generated
Parking Facilities

. Transportation System

. Movement/circulation of People or Goods
. Waterborne, Rail, and Air Traffic

. Traffic Hazards

1.
2.
3
4
5
6

Public Services

1. Fire

2. Poiice

3. Schools

4, Parks or Other Recreational Facilities
5. Maintenance

5. Other Governmental Services

Energy

1. Amount Reguired
2. Source/availability

Utilities

1. Enerqy

2. Communications
3. Water

4, Sewer

5. Storm Water

6. Solid Waste
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TABLE 3.0-1 (Cont'd)

Element Section Number

G. Human Health (including mental health) -

H. Aesthetics ——
I. Recreation ——
J. Archaeological/histerical 3.2.2

III. QTHER - Additicnal population characteristics 3.2.1, 3.2.2
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and the "Environmental Report for WNP-1," filed with the Atomic Energy
Commission (now the Nuclear Regulatory Commission) in 1973. Copies of
these reports are available from the Supply System for the cost of
reproduction. In 1974 the Supply System decided to move the WNP-1
project to another location on the Hanferd Reservation and continue to
obtain steam for the HGP from the NPR.

3.1 PHYSICAL ENVIRONMENT

3.1.1 Land

The HGP site is located in the Pasco basin which lies within
the Columbia plateau physiographic province of south-central Washington.
The Pasco basin is a structural depression bordered on the north by the
Saddle Mountains, on the south by the Rattlesnake Hills, and on the west
by the easterly end of Umtanum and Yakima Ridges. There is no well-
defined surface feature bordering the Pasco basin on the east.

The oldest rocks exposed in the Pasco basin are volcanic
flows. Most of the basalt flews range from 50 to 200 feet thick and the
beds of sand, silt or clay range from 5 to 130 feet thick. Overlying
the basalt is the Ringold Formation. This formation consists primarily
of apparently lake-deposited c¢lay, silt and fine-grained sand.

Glacio-fluvial sediments called the "Pasco Gravels" lie on an
eroded surface of the basalt flows and interbeds and the Ringoid For-
mation. In places, fine-grained sand and silt occur within the glacio-
fluvial sediments and are termed the "Touchet Beds". Radiocarbon dates
from ash beds in the uppermost part of the glacio-fluvial sediments
indicate ages of 6,000 to 12,000 years.

The HGP is located in a region described as Knob and Kettle
topography. This is an extremely stony area of glacio-fluvial sedi-
ments. Knobs are long steep mounds of glacial drift. The Kettles are
depressions between these drifts. These formations resulted from the
debris of glaciers or other forms of glacial ice. A more detailed
description of the geology of the site is given in Reference 3-1.
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3.1.2 Water

Surface Waters

The Columbia River is the major source of water in the vicin-
ity of HGP. The River flows south and west out of Canada and across
eastern Washington. The major tributaries in the United States above
the HGP site are the Spokane River, the Pend Oreille River, and the
Wenatchee River. Immediately below the HGP site are the Yakima and
Snake Rivers. Numerous hydroelectric dams have been constructed on the
Columbia River. Seven of these dams are located in the United States
upstream from HGP and four are downstream. Additional dams for_the
development of flood control and hydroelectric power production are
Tocated in Canada. The addition of the new Canadian dams has increased
the water storage capacity in the upper Columbia River Basin to well
over 35 million acre feet.

The flows in the Columbia River in the vicinity of HGP are
highly requlated by the Priest Rapids Dam just upstream of the Project.
Electric power is produced by the Grant County Public Utility District
at this dam. The minimum flow at the dam is administratively set at
36,000 cfs by the Federal Power Commission License. Flows during the
summer, fall and winter may vary each day from this Tow of 36,000 cfs to
as much as 250,000 cfs. Ouring the spring runoff, high flows from-
250,000 cfs to 450,000 cfs are usually recorded. The annual average
flow at the site is about 120,000 cfs whereas during Tow flow periods,
flows may average around 60,000 cfs for one month. Average flows at
Priest Rapids, based on 14 years of data, are shown in Figure 3.1-1.

The Towest flcws experienced since the completion of Grand
Coulee Dam on the Columbia River has been 32,000 cfs in 1943. This flow
was due to activities related to the filling of Lake Roosevelt, the
backwatar of Grand Coulee Dam.

Temperature measurements of the water flowing in the Columbia
River have been recorded both above and below the site.for many years,
Figure 3.1-1 summarizes temperature measurements on the Columbia River
at Priest Rapids for eight years of record.
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The river stage at the HGP. site, as a function of flow rate is
given in Figure 3.1-2. Flow distributions and bottom contours are shown
in Figures 3.1-3 & -4. Because of the local conditions, the river in
the vicinity of HGP is vertically well mixed and shows a uniform ver-
tical distribution of properties such as temperature and chemical con-
stituents. '

Table 3.1-1 1ists chemical measurements taken 11 miles down-
stream from HGP. Additional water quality measurements for the Columbia
River have been made directly above the Hanford Reservation for the
water year 1972 by the U. S. Geological Survey and the Washington State
Department of EcoTogy.(3'2)

The water quality of the Columbia River s guite good.(3'3)

In the vicinity of the HGP, the dissolved solids have ranged between 73-
120 mg/1, and the hardness between 65-85 mg/1. Dissolved oxygen con-
centrations are routinely near saturation levels. Occasionally seasonai
dips occur, but they do not constitute any significant impairment of the
water quality. Oxygen levels average around 11.0 mg/1 and range from
about 8 to 13 mg/l. Coliform organisms average 30/100 ml in the reach
below Priest Rapids Dam and range from 4 to 75/100 mi. Turbidity in the
river is very low, generally measuring less than 5 Jackson Turbidity
Units (JTU). The pH is normaliy slightly alkaline at 8-8.5 pH units.

Additional detail on the Columbia River is given in references
3-1 and 3-4.

Ground Waters

The unconfined aquifer in the portion of the Hanford Reserva-
tion near HGP is bounded by the Columbia River on the north and east.
On the south and west the Gable Buttes and Gable Mountain basalt anti-
clines impede groundwater flow. The aguifer bottom is at an elevation
of 335-350 feet MSL beneath the HGP giving a saturated aquifer thickness
of from 35-65 feet in this area.

The unconfined aguifer fs hydrauiically connected to the
Columbia River and seasonal variations in the groundwater table are
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TABLE 3.1-1

CHEMICAL CHARACTERISTICS OF
COLUMBIA RIVER WATER 1970
Results In parts/miliion

Diss

. 0 Phth MO Hard-
Date M Fe C c 80, PO, 1 2 Alk Alk ness  Solids
Jate g i) Lu La - 1 =2
1/6 6.0 0.0 0.002 20. 15 0.00 0.33 NA 2.0, 68, 14. 93.
1/20 4.0 0.01 0,004 22, 15 0.05 0.36 7.8 2.0 71. 73. 84,
2/3 5.0 0.01 0.002 21, 13 0.06 0.33 12, 2.0 69, 72, 100
2/17 5.0 0.01 0,004 22, 19 0.01 (.33 11. 2.0 68, 75. 100
3/3 5.4 0.02 0.003 22, 17 0.04 0.26 8.3 1.0 65. 76. 96.
3/17 6.2 0.03 0.004 19, 17 0.02 0.50 13. 1.0 65. 73. 81.
/31 6.2 6,07 0.005 20. 17 0.02 0.39 12. 2.0 69, 76. 81.
4114 4.4 0.22 0.002 24, 20 .05 0.60 12. 1.0 66. 77. 100
4,/28 6.3 0.12 0.005 22. 24, 0.02 0.56 12, 1.0 70. 82, 120
5/12 5.5 0.02 0.02 25. 23. 0.005 0.40 12, 2.0 712, 85. 100
6/16 4.6 0.00 0.01 22, 13 0.04 0.29 11. 2.0 56. 68. 74.
7/21 4,2 0.09 0.007 23. 15 .02 0.16 9.6 1.0 61. 76. 75.
8/4 3.9 0.02 0.007 25. 17 0.02 .46 9.6 1.0 70. 78, 86,
8/18 4.0 0.03 0.004 24, 13 0.02 0.26 8.9 1.0 70. 717. 110
9/8 4.8 0.03 0.005 23. 15 0.08 0.43 9.0 3.0 10. 17, 73.
9/22 5.3 0.02 0.002 17. 13 0.03 0.26 9.4 2.0 63. 65. 87.
10/6 4.0 0.03 0.003 21. 20 0.02 0.66 8.2 2.0 66. 70, 99,
10/20 5.4 0.02 0.006 16, 12 0.01 0.32 11. 0.0 92. 66. 80,
11/3 5.3 0.01 0.001 19. 18 0.11 0.49 NA 2.0 70. 68. a0,
11/10 4.9 0.02 0.003 20. 15. 0.11 0.58 9.8 6.0 69, 70. 86.
12/1 3.8 0.01 0.002 20. 16. 0.01 (.46 NA 2.0 §6. 65. 92.
12/15 6.6 0.01 0.000 18. 16. 0.11 0.53 NA 2.0 76. 713. 97.
Annual 5.0 0.04 0.006 22. 16. 0.04 0.40 10. 1.8 68. 74. 90).
Average

NA Indlcates there was no analysis made. Analysls was wade from single grab samples.
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eyident. Other varijations in the water table are caused by disposal of
water to the ground from ERDA facilities including the NPR.

Figure 3.1-5 shows the groundwater contours near HGP. A
number of wells adjacent to the project have been monitored and the
hydrographs for these wells are given in Reference 3-1.

The groundwater quality in this area has been monitored reg-
ularly. Nonradicactive chemical species identified include nitrate ion
and chromium ion. Present nitrate ion concentrations vary from 3-6 ppm
near HGP to 25-50 ppm 2 miles east of HGP. The recommended drinking
water 1imit for nitrate is 45 ppm. No chromium ion as Cr+6 cencen-
trations above the detection 1imit oFf 3ppb have been measured in the
vicinity of HGP? in recent years. The most recent temperature measure-
ments were in 1974, At that time the groundwater temperature varied

from 15 to greater than 21%¢ depending on location.

313 Air

Meteorology data has been collected at two sites in the vi-

cinity of HGP. A station was operated at the NPR site for a period of

one year during 1970 where measurements of temperature and wind speed
and direction were made. The station consists of a 300 foot tower with
measurements being taken at the surface, 50, 200 and 300 feet. The
other station is the Hanford Meteorology Station (HMS) located approx-
imately 7.4 miles south of the proposed plant site and about 300 feet
nigher in elevation. Records at this station have been collected for a

period of over twenty years.(3's)

General Climatology of the Hanford Area

Hanford is in the rain shadow of the Cascade Mountains and
receives precipitation on the averaae of only 6.25 inches annually.
Precipitation during the 3 months November though January contributes 42
percent of this total, while the 3 months July though September con-
tribute only 10 percent. There are only two occurrences per year of 24-
hour amounts of 0.50 inch or more, while occurrences of 24-hour amounts
of 1.00 inch or more number only four in the 25 years of record (1946~

1970).
3-13
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About 45 percent of all precipitation during the months Decem-
ber through February is in the form of snow. However, only 1 winter in
8 can expect an accumulation of as much as 6 inches on the ground. The
average seasonal number of such days is 5, although the 1964-1965 winter
had 35, 32 of which were consecutive.

By serving as a source of cold air drainage, the Cascade
Mountains also have considerabie effect on the wind regime at Hanford.
This drainage (gravity) wind, plus topographic channeling, causes a
fluctuating diurnal speed during summer. In July, hourly average speeds
range from a low of 5.2 mph from 9 to 10 a.m. to a high of 13.0 mph from
9 to 10 p.m. In contrast, the corresponding speeds for January are 5.%
and 6.3 mph. -

Although the gravity wind occurs with regularity in summer, it
is never strong unless reinforced by frontal activity. It is alse
notable that, although channeling results in a prevailing YWNW or NW wind
the year around, the strongest speeds are from the SW direction.

Half of all winters are free of temperatures as low as 0%F,
Six winters in 58 of record have contributed a total of 16 days with
temperatures -20%F or below and in January-February 1950, there were
four consecutive such days., There are 10 days of record when even the
maximum temperature failed to get above 0°F. At the other extreme, in
the winter of 1925-1925, the lowest temperature all season was +22%.

Although winter minima have varied from -27°F to +22°F,
summer maxima have varied only from 100°F to 115°F. However, there is
considerable variation in the frequency of such maxima.

In 1954, for example, there was only 1 day with a maximum as
high as 100°F. On the other hand, there have been 2 summers (1938 and
1967) when the temperature went to 100°F or above for 11 consecutive
days.

Although temperatures reach 90°F or above 56 days a year,
there have been only seven annual occurrences of overnight minima 70%F
or above. The usual cool nights are a result of the gravity wind

mentioned earijer.
3-15
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Air Quajity

Air quality in the Hanford area, in terms of sulfur dioxide, nitrogen
dioxide, and suspended particulates, is routinely measufed by the Hanford
Environmental Health Foundation. For the year 1971, 302 measurements in Rich-
land averaged less than 0.02 ppm. At the other sampling stations the concen-
trations were below the detection 1imit of 0.01 ppm. The 1971 measurements for
NO2 and suspended particulates are shown in the following Table 3.1-2.

Table 3.1-2
Air Quality Measurements - Annual Averages for 1971

NG» Suspended Particulate
(ppm) (am/m3)
‘ # of # of
Location Samples Max. Min. Avg. Samples Max. Min. Ava.
Richland (747 81dg.) 49 6.8 .06 .86 42 440 25 120
Ringold 166 0.028 .00l .C06 - - - -
White Bluffs 149 0.028 .001 .006 - - - -

NOTE: (-) indicates no measurement was made.

Measurements of the particulate burden in air at a specific
observation point 10 miles south of HGP showed values of around 10Q micrograms
per cubic meter of air when the wind was Tess than 8 mph. The particulate
content increased when higher winds were present, averaging 1,000 micrograms
per cubic meter with winds of 12 mph, and 3,000 micrograms per cubic meter with
winds of 16 mph.

3.1.4 Terrestrial Ecology

The vegetation in the vicinity of HGP has been described as desart
steppe, which is a nonforest vegetation in the dry interior of Washington. The
land was grazed by herds of sheep and cattle more or less continuously from
1870 to 1940. Grazing by livestock was terminated when the site and thousands
of surrounding acres were incorporated into the government-owned Hanford Reser-
vation in the early 194Q0's. For 30 years vegetation use has been confined to

3-16
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fall and winter grazing by small herds of mule deer, flocks of Canada
geese and populations of seed-eating pocket mice.

The presence of scattered, blackened stumps of sagebrush
indicate that the Hanford Reservation formerly supported at least some
sagebrush plants that have been destroyed by fire. Under pristine
conditions, the site probably supported sagebrush with an understory of
smail perennial herbs characterized by the presence of sandberg blue-
grass. Today many of the important plants on the site are aliens intro-
duced into Washington with the advent of livestock grazing and agri-
culture. These alien plants are cheatgrass, tumblemustard and tumbie-
weed. The most common native plant species persisting are sandberg
bluegrass, rabbitbush and sagebrush. There has been little temdency for
the native plants to replace the alien plants even with the removal of
Tivestock grazing prassure.

A vegetation anaiysis was conducted at five different loca-
tions near HGP.(3'1) Two of the locations presently support sagebrush
while three do not. In all, 30 species (taxa) of vascular plants have
been identified in the study. Of the 30 species, six are aliens. The
amount of herbage produced annually is expected to be less than similar
vegetation on the nearby Arid Land Ecology Reserve due to the extremely
stony soil in the vicinity of HGP.(3'6)\ It is expected that the nerbage
yield will vary greatly from year-to-year depending upon the weather.

Streamside vegetation is not well developed along the Columbia
River shore. This is partly due to the presence of boulder, cobble and
gravel substrates along the Columbia. However, there are shrub willows,
grasses, sedges, rushes and forbs that do grow in the cobble substrates.

Although streamside vegetation is very limited geographically
it provides the only source of succulent green forage for animals during
the summer when the upland vegetation is dry from summer drought.

During spring the streamside vegetation provides important nesting areas
for geese and several species of gulls. Mule deer and other herbivores
subsist mainly on the streanside vegetation during the summer. Stream-
side vegetation is also important as a winter food source for birds in
the steppe region of Washington.

3-17



Historically, large trees such as native cottonwoods and willows were
not associated with the Columbia River in Benton and Franklin Counties. With
the settlement of the region, non-native trees were planted fer shade and
ornamental purposes. The trees most often planted were white poplar, Lombardy
paplar, Siberian elm and black locust. Some of these trees are still living
and provide nesting sites for large raptors such as the Swainscn's hawk and
great horned owl.

Canada geese and chukars are popular game birds in Southwestern
Washington and are resident on the Hanford Reservation.(a'l) Qver a period of
years, 1953-1970, the nesting populatiom of geese on the Columbia River islands
has ranged between 123-306 pairs. Canada geese also utilize the Columbia River
islands as a resting site during winter migration when large flocks (100-1000
birds each) congregate and make daily foraging flights from the river sanctuary
to surrounding fields. The chukar is an exotic upland game bird that has been
purpesefully introduced to the semiarid regions of the Pacifi¢c Northwest.
Although chukars are occasionally seen in the vicinity of HGP, this habitat is
not regarded as ideal.

Mule deer are the largest mammals found on the Hanford Reservation.
The major concentration of animals is adjacant to the Columbia River where
drinking water is available and food and cover are provided by riparian herbs,
shrubs and trees. Recent populations have been more or less stable at about
400, with surplus animals probably leaving the reservation. Ouring fall and
winter, deer forage upon the new growth of cheatgrass and will travel off the
Reservation to feed upon orchard trees and crop plants. With no hunting, the
deer have become gquite tame and browse on the HGP grounds.

There are a number of smaller animals that occur in the area of HGP
such as pocket mice, deer mice and black-tailed jackrabbits. These are impor-
tant as food items for predatory birds (gulls, eagle and great horned owls) and
mammals (coyote}. The most important song birds are the Western meadowlark and
the horned lark. Raccoons are common along the Columbia River.

There are no species or subspecies of vertebrate animals frequent-

ing the environs of HGP that are considered endangered.(3'7) Some bird species

3-18



043.0440

[

53

are believed to be showing populaton decliines or range diminuticn in all parts
of their ranges, but are not now of sufficient rarity to be considered endan-
gered.(3'8) The birds from this Tatter 1ist that have been seen in the vicin-
ity of HMGP are Swainson's hawk, marsh hawk, osprey, prairie falcon, sparrow
hawk, burrowing owl and loggerhead shrike.

Insects play important roles in cheatgrass ecosystems. Grasshoppers
sometimes appear in pest abundances while darkling beetles are often the most
conspicious insect in late autumn. Insects provide important foods for birds
and certain species of mammals, such as darkling beetles which are avidly eaten
by coyotes during the beetles' autumnal emergence.

3.1.5 Agquatic Ecology

The aquatic ecology of the Columbia River can be characterized by
considering the status of three major communities. These are the benthic
(bottom dweliing) community, the plankton (drifting organisms) community and
the fish. Summaries of the many previcus studies on the aquatic environment of
the Columbia River are given in references 3-1 and 3-4. Two recent studies
pertinent to River are references 3-9 and 3-10.

Benthic

The most predominant forms in the benthic community are midgefly and
caddis fly larvae. On a weight basis, caddis fly larvae and molluscs predom-
inate. Comparative artificial substrate data indicate that the density of
benthic animals in shallow ripple areas are twice the abundance of those found
in 10-15 feet of water. Benthic insects provide the major food item for both
fry and juvenile chinook salmon during the spring and early summer in the
Hanford reach of the river.(a'll)

The periphyton (attached organisms on any substrate) community is
dominated by diatoms and appears to be maintained in a subclimax state of
regrowth and recolonization due to the grazing of aquatic fauna and erosion
from the river's f1ow.(3'12) Filamentous green algae are seasonally abundant
during the spring.

3-19



amamsywy

s )
R

3330k

Rooted plant communities are commonly found in the sloughs and
backwaters but have been prec]uded from growing near the HGP by the presence of
cobble substrate shoreline and w1de]y varying river flows.

Plankton

The phytoplankton (microscopic drifting plant 1ife) is dominated by
diatoms. Analysis of phytoplankton data collected during the summer of 1973(3'9)
indicates the community is homogenous from top to bottom and side to side and
is dominated by Asterionella and Fragilaria with Melosira, Synedra and Tabellari
constituting the majority of the remaining population.. Historically, the
annual cycle of phytoplankton shows a major diatom pulse in the late spring and

a minor falil pulse.

The major crustacean zooplankton {microscopic drifting animal life)
are bottom cladocera which are restricted principally to slack water environ-
ments such as sloughs and the river shailows. The cladocerans show a seaasonal
maximum in the early spring and a minimum in the fall. However, they are cnly
a minor dietary item (iess than 0.3% of total diet) to saimen in the Hanford
nortion of the River. Copepodes, ostracods and amphipods are associated with
the Cladocerans only as a minor component. Rotifers and protozoans are most
abundant during the warm season.

Fish

Forty species of fish have been reported as being in the Hanford area
of the Columbia River. None of the species present are considered rare or
endangered.(3'13)
the main emphasis of past fisheries research has been directed at these popu-

The salmonids* represent the major species of interest and

lations. Locally important resident game species normally expected to be found
in the area include bass and other spiny ray fish, catfish, whitefish,
and sturgeon. Valuable anadromous** species that migrate through the Hanford

* Salmonids refers to both salmon and trout.

** Anadromous refers to fish that breed in fresh water but spend most of their
adult life in the ocean.
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reach on their way to and from spawning areas include chinook, sockeye, and
coho salmon, steelhead trout and American shad.

The fish species of greatest importance from both a commercial and
recreational viewpoint in the Hanford reach of the Columbia River are the
salmon and steslthead. These fish spend most of their life in the marine
environment and are in freshwater only during their early 1ife stages and as
mature adults returning to spawn.

Construction of hydro-electric dams has resulted in inundation of the
majority of the Columbia River spawning grounds. The 50 miies of river down-
stream from Priest Rapids Dam, which includes the HEP site, represents the only
remaining unimpounded water on the mid Columbia River.

The salmonids all have a similar 1ife cycle yet each species and race
matures at a different rate and has different timing and duration of the life
states and activities. These species and their activities indigenous to the
Hanford reach of the Columbia River are shown in Figure 3.1-6.

Adult saimeonids move through the Hanford portion of the river during
a1l months of the year, but the greatest numbers pass through primarily from
April to November. Fish typically migrate near the shoreiine along the norther-
1y side of the river opposite the plant site. The 197% salmon counts (3-14)
at Priest Rapids Dam upriver from the HGP were 8,200 adult spring chinook,
19,900 adult summer chinook, 2,300 adult fall chinook, 55,200 sockeye salmon
and 1,800 coho salmon. Adult steelhead counts at Priest Rapids Dam for the
period 1960-1975 range from a high of 13,006 in 1966 to a low 4&f 2,462 in 1975,
The average 1is 7,705.(3'15 Stealhead counts at Priest Rapids Dam have
fluctuated widely since they were started in 1960.

Estimates of fail chinoock salmon spawning in the Hanford Reach have
been made continuously since 1947 by making aerial counts of redds. In
the last ten years the number of redds observed in the Hanford Reach
have ranged from 738 in 1974 to 4508 in 1969 and averaged 2643. Additional
salmonid spawning in the Hanford Reach of the Columbia include an
estimated 10,000 steelhead trout annually,
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Fall chinook salmon spawn both above and below the HGP. (3-16)
The closest major downstream salmon spawning area is located approx-

imately 8 miles below the HGP. A minor spawning area occurs about four
miles below the HGP. Midway Bar is a major spawning area located about
14 miles upstream from the HGP.

The salmon generally hatch and emerge from the gravel in
February and March. Peak migration for juvenile sockeye, coho and
steelhead is during May. Peak migration for fall chinocok occurs from
April to July.

As part of the effort to define the ecological characteristics
of the free-flowing stretch of the Columbia River, investigatiéhs have
been conducted for about 10 years on the effects of various diseases on
the fish populations. The effect of environmental factors on diseases in resident
fish and migrating salmonids in the Columbia River System with emphasis
on water temperature and its relation to columnaris, furuncuiosis and
dermocystidium disease have been investigated.(3'17’3'18) Coiumnaris
and furuniculosis diseases are considered the most serious of bacterial
fish pathogens in fresh water systems. Dermocystidium, a problem with
salmonids presently unique to the Columbia River, is currently being
studied because of major disease. enidemics that have occurred among
salmonids in spawning channels and in natural spawning areas.(a’lg)

Investigations have suggested that strains of C. columnaris of
high virulence were found in the Columbia River Basin, but not in waters
of Western Nashington.(3"zo) Increases in temperature have been asso-
ciated with increases in incidence of exposure and infection of resident
fish and transmission of the disease to migrating salmonids in the
river. The severity of the disease depends more on the occurrence of
temperatures approaching 10%¢C (50°F) garlier in the year and the length
of time temperatures stayed above this level than on the peak temper-
atures in late summer. In normal river flow and temperature years the
disease occurs in late June or early July remaining evident through the
end of November.(3'21) Ouring migration under normal river temperature
conditions, Spring-run Chinook salmon are not seriously exposed to C.

columnaris disease.
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Furunculosis and dermocystidium are diseases mainly associated
with fish hatchery and rearing facilities. Furunculosis has been shown
to be endemic(3'18) among cecarsefishes and can be transmitted to up-

stream migrant salmonids.

3.2 HUMAN ENVIRONMENT

3.2.1 Regional

HGP is a generation resource which provides base load energy
for use throughout the Pacific Northwest region. The principal elements
of the regional setting ara briefly summarized in this section to pro-
vide a basis for considering any regional impact of the proposai. A
more extensive discussion of the regional characteristics can be found
in Chapter 2 of the WPPSS Supplemental EIS for WNP-4 and 5.¢3722) wnite
the "West Group" discussed in Section 3.2.3 has slightly different
boundaries, the majority of the population is in the States of Washington,
Oregon and Idaho and a discussion of human environment on either of

these dafined areas would be substantially the same.

The total land area of the Pacific Northwest is comprised
primarily of the states of Washington, Oregon and Idaho with a total
fand area of 151 million acres. The distributional split of this acre-
age is 28%, 38% and 34%, respectively.

The total population for these states was 6.23 million in
1870. The distributional split of this population for Washington,
Oregon and Idaho was 54.8%, 33.7% and 11.5%, respectively. Between 197C
and 1973, the population of these states grew at an annual compound rate
of 0.98%. The distributional split of this growth for Washington,
Oragon and Idaho was 0.11%, 1.91% and 2.36%, respectively. It should
thus be noted that Idaho, with the smallest population, grew the fastest,
mostly due to in-migration.

The total employment for the states was 2.45 million in 1970.

The distributional split of these jobs for Washington, Oregon and Idaho
was 52.4%, 35.7% and 11.8%, respectively. Between 1970 and 1973, the
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employment grew in these states at an annual compound rate of 1.61%.
The distributional split of this growth for Washington, Oregon and Idaho
was 1.41%, 2.05% and 1.14%, respectively.

The total electricity consumed in 1971 by export-oriented or
basic industries of the Pacific Northwest was estimated to be 48.8
million kilowatt hours. The largest user of this electricity was the
Aluminum Refining Industry, using 42% of the total of 48.8 million
kilowatt hours consumed by these basic industries. Other basic in-
dustries consuming large amounts of electricity were Paper and Allied
Products (12%), Chemical and Allied Products (11%), Agriculture (7%),
and Lumber and Wood Products (7%). The total electricity consumed in
1971 by nonexpart-oriented industries of the Pacific Northwest Wwas
estimated to be 22.9 million kilowatt hours. The largest user of this
electricity was the Electric Services Industry, using 42% of the total
electricity consumed by these nonbasic industries. Other nonbasic or
nonexport-oriented industries consuming large amounts of electricity
were Wholesale and Retail Trade {19%), State and Local Government (14%),
Individual, Business and Government Services {13%), and the Fire, In-
surance and Real Estate Industry (6%).

In terms of the potential for water po11ution'ih the Pacific
Northwest, the existing water quality indicates that the watersheds
which presently show deterioration are the following: Puget Sound;
intersection of the Columbia, Snake and Yakima Rivers; Lower Willamette-
Columbia Rivers; Grays Harbor; Lower Beise River and Snake River below
Weiser; Snake River below Lewiston; Snake River below Twin Falls; Snake
River below Idaho Falls; Clark Fork River below Missoula, and Lower
Spokane River. '

In terms of the potential for air pollution in the Pacific
Northwest, the existing air quality indicates that the air sheds which
presently show deterioration lie in the Willamette-Puget Sound Trough
(Portland, Vancouver, Salem, Seattle, Tacoma, Olympia, Longview and
Kelso), and the eastern portion of the Columbia Plateau (Spokane).
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' Three high voltage transmission Tine interconnections (two 500
kV ac, one 800 kV dc) of the Pac¢ific Northwest-Pacific Southwest Inter-
tie have been completed and are now in operation. Two 500 kV ac Tines
interconnect the Federal Columbia River Power System with British Columbia,
Canada, and several 230 kV ac Tines intarconnect the eastern portion of
the system with utilities in adjacent Canadian provinces and the Moun-
tain States. Thesa interconnections provide, in addition to mutual
support in the event of a breakdown or emergency, the means to carry
capacity and energy which is temporarily surplus to the Pacific North-
west needs to these areas, and conversely to carry surplus capacity and
energy from these areas into the Pacific Northwest. Excess energy
available in the Northwest (due to above critical streamflows) may
replace burning oil to generate electricity in Southern Califoenia.

When energy from HGP is not needed to meet Pacific Northwest needs and
when the excess hydro-energy is not sufficiemnt fto fully utilize the
transmission capacity, energy from HGP can also be used to replace

gperation of 0il fired central power stations in California.(3'23l

Southern California is a region with serious air quality
problems. A large fraction of the electrical generating units in that
region burn oil as fuel. Efforts are being made throughout the region
to reduce all emissions from burning of oil and oil products, including
emissions from elec¢trical generating plants.

Additional populaticn characteristics are given in reference
3-22.

3.2.2 Local

The majority of the employees working at the HGP and the NPR
and assbciated fuel cycle facilities Tive in the Tri-Cities. The other
empioyees live primarily in Yakima and the Yakima valley area. These
workers commute substantial distances each day either in private cars
(usually car-pooling) or in ERDA provided buses.
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HGP presently empioys 46 staff members. United Nuc1éar In-
dustries (UNI), which operates the NPR for ERDA, has 810 staff, although
not all are directly associated with the day to day operation of the
NPR. The Ailantic Richfield Hanford Company (ARHCO), the ERDA con-
tractor responsible for NPR fuel processing, employs about 200 - 250 in
activities related to the fuel processing for NPR. Of the total UNI and
ARCHO staffs about 850 are employed in jobs directly related to the con-
tinued operation of the NPR. These positions are long term positions
providing employment supportive of community stability.

Community

The population figures in Table 3.2-1 show the size and sug-
gest the growth rate of the Tri-Cities area.

The Tri-Cities has been experiencing a high growth rate during
the last faw years. Part of this growth is based on construction of
WPPSS Nuclear Projects 1, 2, and 4, construction and operation of var-
ious ERDA projects, including FFTF, and substantial agricultural and
associated food processing growth.' The Tri-Cities human environmental

(3-24)

conditions were recently presented in a study where a detailed

assessment of community characteristics and infrastructure is given.

Additionally, a number of taxing districts have compiled
substantial information on the operations of the various Tri-Cities
governments to provide a basis for claims to WPPSS for the construction
work force impact associated with WPPSS Nuclear Projects Nos. 1, 2, and
4. This document suggests, in the opinfon of the consulting firm com-
piling that information, that the various governmental services are
expected to be stressed in upcoming years. 3-25)

Archaeological/Historical

No historic places as listed in the "National Register of
Historic P1aces"(3'25) occur in the vicinity of the HGP.

Archaeological investigations were conducted near HGP in

1972(3'27) when it appeared that future construction activities might disturd
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Tri-Cities and Surrounding Area Populations

Table 3.2-1

Area 1970+ 1974 1975 1976
Benton County 67,540 69,800 73,250 78,700
Unincorporated 19,837 19,528 20,551 21,507
Incorporated 47,703 50,272 52,749 57,443
8enton City 1,070 1,128 1,315 1,422%*
Kennewick 15,212 16,800 18,253 21,301
Prosser 2,954 3,100 3,104 3,150
Richland 26,290 28,060 28,600 30,009**
W. Richiand 1,107 1,247 1,477 1,561%*
Franklin County 25,816 25,200 26,620 27,500
Unincorporated 9,822 9,953 10,091 10,510
Incorporatad 16,194 16,242 16,609 16,990
13,320 14,100 14,450 14,618*

Pasco

* US Census 1970

** Census counts by QJPPFM

Source: Socio-Econcmic Input Study WNP-1/4, Vol. 1, First Progress Report
Review Draft, WPPSS, September 1976.(
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itentified sites. One site was salvaged and the information interpreted.(3'27)

The continued opération of HGP wiil not effect the salvaged site or other
nearby sites of potential significance.

Additional Population Characteristics

Additional population characteristics are given in reference
3-22 and 3-24.

3.2.3 The Need For Power

The West Group Forecast

o3
L h

-

e Long range power planning in the Pacific Northwest is co-

e cm s .

é%é ordinated by the Pacific Northwest Utilities Conference Committee (PNUCC).
— Each year this group publishes the “"West Group Forecast of Power Loads

S " %3-28) , . . _
£y and Resources”. This forecast is a compilation of forecasts of

the individual utilities in the West Group.* A number of different
methodologies are used by the individual utilities in their forecasts,
but the most common technique is the building block approach. In this
method the growth factors for each individual component of the load are
analyzed basad on knowledge of lccal conditions. These building blocks
are then aggregated to get total service area load. Numerous detailed
descriptions of load forecasting methodologies used in the Pacific

Northwest are avai1ab1e.(3'29' 3-30)

An econometric model has been developed to forecast total West
Group load. This model explicitly accounts for growth rates in various
sectors and price effects on energy consumption to project future demands.
The model was applied to the West Group and the range of load values
predicted by the model bracketed the single yearly values projected by
the conventional West Group forecasts.(3'3

The "West Group"” consists of the States of Washington, Oregon and
Idaho and part of Western Montana. Alse included are minor portions
of the northern parts of Utah, Wyoming, Nevada and California.
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The resodrces available to the West Group for generation are
also computed by the PNUCC and included in Reference 3-28. Available
resources are calculated using critical (low river flow) values for
hydro generation. ’ |

The results of the March 1, 1976, West Group forecast of loads
and resgurces are summarized in Table 3.2-2. Line 3 shows the net
balance between peak* loads and rescurcas by year. For all years shawn,
there is a surplus of peaking capacity in the region.

Line 6 summarizes the net balance betwesn energy** loads and
rescurces hy year. As contrasted to the data on peak Toads and re-
sources, the energy data show a deficit in all years., This deficit is
most severe in the period of 1978 - 1983 where it is always in excess of
2,000 M4 average energy. The HGP is not included in Tabie 3.2-2 as an
energy rasource after Qctober 1977 since the current agreement for 1its
operation requires modification by that date to permit continued oper-
ation. Continued operation of the HGP would annually zdd up to tive
Bil1Tion kilowatt hours of energy to the system. The energy contributicn
is roughly equivalent to 570 average MW.- Thus the deficit, could be
significantly reduced, but not eliminated

Although Line & shcws an energy deficit in all years, the
actual occurrence of a daficit in a given year depends on water condi-
tions and this in turn is a probabilistic phencmenon. The annual enarqgy
deriveable from the hydro units counted as resources in Table 3.2-2 is
calculated on critical period flow when axtremely low water is expe-
rienced in Pacific Northwest rivers. In actual practics, the flcws
will quite Tikely be higher than this and the energy available from the
hydrg units will be greater than that indicated. The West Group Fore-
cast reflects this probability as shown in Lines 7 and 8 of Table 3.2-2.
B8ased on historic flow data and a Monte Carlo model, the probability of
having an energy deficit in any given year is calculated, and the result
is shown on Line 7. These data indicate that the most critical pericd

* Peak loads refer to the greatest instantaneous loads expected during

the year.

** Energy loads reTer to the total energy required throughcut the entire
year.
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TABLE 3.2-2
ESTIMATED LOADS AND RESOURCES EXTRACTED FROM THE WEST GROUP FORECAST
JULY 1976 - JUNE 1987

1976-77 1977-78 1978-79 1979-80 1980-81 1981-82 1982-83 1983-04 1984-85 1985-86 1986-87

PEAK Loads and Resources

1. Total Area Peak Load (Januery) 21,136 24,626 26,108 27,476 8,917 30,245 31,658 33,08] 34,608 36,200 37,896
2. Peak Resources 24,280 25,334 20,133 29,984 30,523 31,1y2 31,996 35,335 34,847 36,906 37,982
3. Peak Surplus, Line 2 minus Line 1 1,144 108 2,025 2.508 1,606 927 338 2.254 239 106 as

- 1E-E

EHERGY Loads and Resouvces

4., Total July-June Energy Load 14,953 15,883 16,902 17,722 iB,623 19,418 20,265 1,134 22 027 22,959 23,943
5. Energy Resources . 14,332 14,592 14,749 15,490 16,270 16,999 17,743 20,045 21,086 22,492 23,496
6. Energy Surplus, Line 5 minus Line 4 {621y (1,291) (2,1583) (2,232) (2.383) (2,4%9) (2.,522) (1,009) {941) {467) (447)

{Parenthesis implies an energy deficient)

PROBABILITIES of Meeting Energy Loads I
}. Year Shown -X 9/.0 B2.2 60.2 g2.2 7.0 76.6 19.4 62.4 90.2 91.4 B8.2
8. VYears, 1976 Through Year Shown -3 ~ 97.0 B4.2 69.4 59.0 45.8 36.8 1.6 27.2 24.6 23.0 21.2

Source: West Group Forecast of Pover Loads and Resources July 1976-June 1987, Pacific Northwest Utilicies Conference
Comm(ttee, March 1, 1976.
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is 1980 - 1983, where the probability of meeting total energy loads is
Tess than 80 percent (or the probability of having an energy deficit is
greater than 20 percent). These probabilities are computed with the HGP
as a resource through October 1977. With continued operation of the HGP
the probability of meeting total energy 1oads.cou1d be increased an
average of about 5% in the critical period 1978 - 1983 and in some years
as much as 7%. Hence, instead of probabilities of not meeting load
being on the order of 20-25%, they would be on the order of 15-20%.

The probability of meeting the energy load without operation
of HGP as a base load rasource each year consecutively from 1976 to the
year indicated is shown in Line 8. For example, the probability of
having sufficient energy for all years between 1976 and 1983 is-only
31%, or there is a 69% chance that during one year between now and 1983
there will be an energy deficit in the Pacific Northwest. With con-
tinued operation of HGP as a base load resource the probability of
meeting the energy load in all years is improved by cver 10%.

Other Forecasts

The West Group forecast, as supported by econometric modeling,
provides utility planners in the Pacific Northwest with a reasonabliy
expected level of demand for electricity at given times in the future.

Other studies relating to the West Group forecast have recently been
publ ished. (3-32> 3-33)

Projections for total energy use {inciuding electricity,
natural gas, petroleum, coal, and uranium) in the Pacific Northwest were
recently made.(3'32) This study projected 1980 electrical energy use of
between 13,400 average MW and 16,000 average MW as compared to the West
Group forecast of about 17,700 average MW. The study projected 19%C
efectrical energy demands from 14,500 MW to 20,700 MW as compared to
West Group forecasts* of 27,200 MW. Demands forecasted by this study
consistently fall below the West Group forecast. The reasons for this

This forecast is from Reference 3-34 which extends the West Group
forecast from 1987 through 1996.

3-32



9943043, 0454

are presented in detail in Reference 3-35 and include the structure of
the model used and the assumptions made relating to growth rates and
price effects. The differences in projected load demand represent
differing professional opinions as to a probable course of future
events. Neither forecast precludes the reasonableness of the other
forecast nor passes judgement as to the likelihood of which forecast
will in fact occur.

The State of Oregon is in the process of developing a fore-
casting model. Preliminary calculations with the model revealed a
number of deficiencies. Work is continuing on the model.

Conservation of energy is one of the more important -factors
which must be considered in the development of load forecasts. None of
the forecasting methodologies presently in use explicitly take conser-
vation into account. Instead, conservation is implicitly considered in
the forecasts through such variables as the increase in consumption per
capita and price elasticity. One popular method(3'33) of estimating the
potential of conservation is to examine the percent savings in the
energy demands forecast for some future time by certain individual
actions or by impiementing certain strategies. These percent savings
are then deducted from the demand forecast. While this aporoach iden-
tifies the relative potential associated with varicus actions or strat-
egies, it does not recognize the extent to which these conservation
actions are already incorporated into the load forecasts. The West
Group forecast made in 1976 shows Tocads between 5 and 7% lower in the
years 1981-1985 than the West Group forecast made in 1974. This re-
Tlects to some degree an expectation of conservation efforts.

The emphasis placed on conservation and wise energy use can be
expected to affect the levels of demand actually experienced. Utilities
in the Pacific Northwest are presently encouraging conservation and the
wise use of electrical energy. Additional programs outside the scope of
utility powers and responsibilities could be implemented by federal,
state or local governmental bodies.
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CHAPTER 4

ENVIRONMENTAL IMPACTS OF THE PROPOSAL

The elements of the environment considered in this EIS are
Tisted in Table 3.0-1. As stated in the introduction to Chapter 3,
since no elements of the environment are significantly affected, all of
the elements of the environment listed in Table 3.0-1 should be marked
"Not Applicable." However, to assist the reader in identifying where
each of the elements are discussed the sections numbers for each eiement
are included in Table 3.0-1. -

4.1 PHYSICAL IMPACTS

4,1.1 Water

Heated Effluent Distribution

' The thermal patterns of the once through cooling water dis-
charged from HGP into the Columbia River were measured in a series of
studies conducted in October 1972. The studies!*"!)
using aeriai infrared sensing equipment which recorded the surface
temperatures produced by the thermal plume downstream from HGP. Ex-
amples of the results of these tests are shown in Figures 4.1-1 through

were cenducted

‘4.1-6. Figures 4.1-1, -3, and -5 show the far field temperature patterns

measured at river flow rates. of 44,000, 88,000 and 134,000 cfs, respec-
tively. Figures 4.1-2, -4, -6 show the detailed surface temperatures
measured close to the discharge ports for each of the three river

flows. In these detailed figures each patterned square represents the
average temperature measured for the area covered by the square. The
HGP cooling water flow rate and temperature rise during these tests were
1260 ¢fs and 32°F respectively., The ambient Columbia River temperature
was 57°F.
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Analysis of the data collected for the three river flows shows
that the plume surfaces between 50 and 150 feet downstream of the
discharge ports. An energy balance on the plume shows that the flow out
of the last discharge port (located furthest from the HGP) accounts for
about 60% of the total coolant flow discharged to the river. Approx-
imately 20% of the coolant is discharged from the first port and 10%
from each of the second and third.

The exit velocity out of the discharge ports has not been
measured. The exit velocity out of the end is estimated to be between 7
and 10 feet/second. The velocity in the other ports is considerably
lower. The major dilution of the coalant effluent occurs before the
plume surfaces. This initial mixing is induced both by the flow con-
figuration out of the end port and the jet turbulence of the exiting
coolant. Further downstream the plume dilution is due primarily to
turbulent diffusion induced by the river turbulence.

The Columbia River in the vicinity of HGP is vertically well
mixed because of the high level of turbulence (minimum velocities of 3 -
4 feet/second) and the shaliow bottom (depths less than 30 feet in most
(4'2) h

a

shutdown AEC production reactors were verticaily mixed within 300-400

regions). Previous experiments ve shown that plumes from the now
yards downstream of the outfall. A singie vertical traverse cver the
upper half (top 15 feet) of the river and approximately 300 yards down-
stream from the discharge showed that at Tow river flow the river was
uniformly mixed in the upper portion in that region. An energy balance

on the thermal plume from the HGP showed that the plume becomes vertically
mixed within 250 yards downstream of the outfall.

The maximum plume centerline temperatures above ambient river
temperature for the three river flow rates are'shown in Figure 4,1-7.
This maximum temperature occurs in the plume downstream of the las:
discharge port. The temperatures directly downsiream of each of the
other ports are Tess since the flow out of these ports is only a frac-
tion of the flow out of the end port. A vertical profile of the plume
exiting from last port in the discharge line is shown in Figure 4.1-3.

4-8
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The HGP plume does not interact directly with the discharge
from the NPR. The NPR discharge is Tocated approximately 200 feet
nearer the shoreline and 400 feet downstream of the HGP discharge. The
HGP plume width is sufficiently narrow within 400 feet downstream that
it does not pass over or near the NPR discharge. The NPR plume is
relatively small and is diluted rapidly to below an unmeasurable tem-
perature (0.5%F). Hence, the two plumes do not interact downstream.

Figure 4.1-9 shows the calculated temperature rise of the
river at the location where the effluent is fully mixed with river water
between 3 and 4 miles below the discharge. In this figure the conserva-

tive estimate is made that there is no energy exchange with the atmosphere

between the point of discharge and the location where complete mixing
occurs. At the minimum regulated flow of 36,000 cfs the river temperature
is calculated to be increased about 1.2°F. At a flow of 75,000 cfs the
increase would be about 0.6°F. At the annual average flow of 120,000
cfs the temperature increase is 0.39.

Other discharges of heat into the Hanford Reach of the
Columbia River will occur in the Tuture approximately 30 miles down-
stream. These discharges will be the cooling tower blowdown from three
other Supply System piants, WNP-1, WNP-2, and WNP-4. The HGP discharge
will be fully mixed with Columbia River well upstream of these new
discharges. The heat from each of these new discharges is very small (a
factor of 100 less) in comparison to the HGP because WNP-1, 2, and 4
utilize cooling towers to dissipate the majority of the heat.

A series of computer runs were made with the temperature
prediction model coLteaT 3} to assess the downstream effects of the
HGP thermai discharge on Columbia River temperatures. Verification of
the applicability of this model to the Columbia River between Priest
Rapids Dam and the Washington-Oregon border is given in Reference 4-3.
Two COLHEAT simulations were made, one with thermal discharge and one
without the thermal discharge The calculations were made using actual
measured Columbia and Snake River temperatures and flows. The results
of these calculations show that the changes in river temperature due to
the thermal discharge are quite small when compared to daily changes

4-12
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which occur without the discharge of the plant. The incremental river
temperatures due to thermal discharge have dissipated considerably at
the Washington-Oregon border. The calculated temperature increase
resulting from thermal discharge is immeasurable (less than 0.5°F) at
the Washington-Oregon border. Hence, no impacts are reasonably antic-
ipated at the Washington-Oregon border or downstream.

A study (4-3a) was conducted to determine the frequency of occurrence of
various water temperatures downstream of the HPG discharge. A water
quality computer model was used to simulate temperatures with and
without operation of a once through cooling system. Calculations were
made on an hourly basis fora period of 20 years of meteoro]oé?ca] and
hydrological conditions. The results of this study are shown in Figures
4.1-10and 4.1-11. Figure4.1-10 shows the amount of time calculated for
a given temperature to be exceeded for a 24 hour period of time at three
different locations. These locations are White Bluffs, about 11 miles
downstream from the discharge, North Richland, about 38 miles beiow the
discharge, and the Washington-Oregon border about 71 miies below the
discharge. The amount of time the water temperatures are calculated to
exceed 68°F (20°C) at each of these locations is summarized in Table
4,1-1. '

Table 4.1-1
Frequency Columbia River Temperature is Calculated to Exceed
68°F (20°C) for 24 Hours

Location Without Discharge With Discharge

%) (Avg. Days/Yr.) (%) (Avg. Days/Yr.)
White Bluffs 0.9 0.0 0.0 0.0
North Richland 0.0 0.0 0.2 a.7
Washington-0Oregon 2.0 7.3 2.7 9.9

4-14 ‘
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Figure 4.1-11 shows the amount of time calculated for a given tempera-
ture to be exceeded at North Richiand for three different periods.

These periods are one-hour, 24-hours and 7-days. The amount of time the
water temperatures are calculated to exceed 68°F (ZOOC) for each of
these periods is summarized in Table 4.1-2.

Perdiod

One Hour
24 Hours
7 Days

Without Discharge

Table 4.1-2
Frequency Columbia River Temperature is Calculated to Exceed

- 68°%F (20°C) at North Richland

With Discharge

%)

(Avg. Days/Yr.)

%) (Avg. Days/Yr.)

0.0
0.0
0.3

0.0 0.0 c.0
0.9 0.2 ¢.7
1.1 0.6 2.2

HGP discharge characteristics for parameters other than tem-

perature are given in Table 2.4-2.

Liquid discharges from the HGP,

other than the once through ¢ooling water, are small in volume. These
discharges consist of common substances in relatively dilute form which

are neither toxic nor obnoxious.

The discharges are rapidly diluted in

the cooling water and the river, such that water quaiity standards are
met at the edge of a mixing zone that extends from the river bottom to
the river surface, 100 feet beyond each end of the diffuser, and 50 feet

above to 3000 feet below the discharge.

Hence, no impacts are reason-

ably anticipated at the Washington-Qregon border or downstream.

4.1.2  Air

The plant occasionally utilizes an auxiliary boiler and an
Annual consumption of petroleum fuels is

emergency diesel generator.

8,000 galions of motor fuel and 4,000 galions of fuel oil. There is no
significant deterioration of the air quality resuiting from operation of

these units.

£=17
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4,1.3 Land

The only interfaces between the operatjon of HGP and the
surrounding land is a septic tank-tile field used for disposal of san-
itary wastes from the plant and the transmission lines which carry the
power to the Northwest grid. No impact on the environment from the use
of the tile field has been experienced nor is any impact expected during
future operations.

No significant impact is reasonably anticipated from the
transmission line due to continued operation of the HGP. Some soil was
disturbed at the time the transmission towers were constructed(mid
1960's). At the present time a dirt track is maintained along the 22
miles of 500 KV transmission 1ine from HGP to the BPA Vantage Substation
to allow inspection of the lines. Minor local wind erosion occurs when
this track runs through areas of very sandy soil,

4.2 IMPACT ON TERRESTRIAL RESQURCES

The Desert Steppes and Knob and Kettle terrestrial types are
not unique to the HGP site. No significant liquid, gaseous or solid
wastes are emitted from HGP which interact with the terrestrial environ-
ment surrounding the HGP.

Tile field discharges and solid wastes are confined to inside
the HGP site. It is reasonably anticipated that no impacts from HGP ¢n
the terrestrial environment will occur because of the absence of signif-
icant discharges which interact with the terrestrial environment.

Negligible impacts on vegetation are expected to occur along
the 22 miles of 500 kv transmission lines connecting HGP to the North-
west power grid because cof the infrequent use by maintenance vehicles.
The Tow height of resident vegetation (sagebrush, cheatgrass) preciude
any use of chemical control {(herbicides) methods.

4-18
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The thermal plume from HGP does not impact the river shoreline
or islands until it has completely mixed with the river. Since the
temperature rise of the fully mixed river is small (< 1.2°F, see figure
4.1-9) it is reasonably anticipated that impacts on streamside vegeta-
tion and wildlife will be negligible.

4.3 IMPACT ON AQUATIC RESQURCES

The possible areas where biological impacts may occur have
been identified and organized under the headings: impingement on intake
screens, passage thrcough the condensers, and entrainment in the dis-
charge plume. : -

4,.3.1 Impingement

The potential impact of impingement (physical entrapment of
fish upon trash screens by water velocity) upon the screens of the
intake structure depends upon the intake current velocities, the pres-
ence of susceptible river organisms, and entrapment between the coarse
trash racks and screens. Impingement primarily effects fish. Forty
species of fish reside permanently or temporarily (anadromous forms) in
the central Columbia River. Not all of these species are ¢f equai
susceptibility to the intake structures. Adult fish are in no danger from
the intake structure because of their inherent swimming ability and
stamina. Fish present in the vicinity of the intake during its juvenile
stages are much more susceptible than larger fish.

Although scrap fish such as juvenile carp, suckers, squawfish, and

shiners may be of ecological importance, they are generally avaiiable

in biological surplus, are rarely harvested directly by man, and are

guite adaptable to changing environmental conditions. In contrast,

salmonid fish are important species. Intensive commercial and sport
fisheries harvest Targe numbers of salmon, the supply of these species

is limited, and they are more sensitive to changes in environmental
conditions. Studies at the HGP intake from 1973 through 1976 showed

4-19
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that non-salmonid species made up only a small fraction of the total
fish samp]ed.(4-4’4'5’4'6) Logiéally then, the assessment of the envi-
ronmental impact of the intake structure must give first priority to
juvenile salmonids.

Juvenile fall chinook susceptible to impingement at HGP are
present jn the area only for a brief span of time each spring. Fry
emerge from the gravel of the river bed at a length of about 30-35 mm in
fork length primarily during February and March. Many fry are displaced
downriver immediately after emergence due to the strong directional flow
of the current. Many of these fry reach inshore areas for 4 period of
feeding and growth prior to direct seaward migration. This period is
essentially complete by the end of July. Juvenile chinook spawned up-
stream of Priest Rapids Dam will pass through the Hanford reach during
August. The seaward migrants usually exceed 50-60 mm in fTork iength and
have relatively weli-developed swimming ability and stamina. The weakly
swimming fry present in .the river immediataly after emergence in the
spring are those stages of juvenile chinook potentiaily most susceptible
to intake structures withdrawing water frcom the cantral Columbia River.
Weekly beach seining during March and April, 1976, revealed that the
mean fork length of juvenile chinooks ranged from 40 to 47 mm.(4'5)

Other salmonid species of prime importanc2 in the central
Columbia River are rainbow trout or steslhead (Salmo gairdneri), coho
salmon (Oncornynchus kisutch) and mountain whitefish (Prosopium
williamsoni). With the exception of whitefish, these ish are largely
anadromous and deposit eggs in the gravel of the river bed; the emergent
fry 1s the stage most susceptible to intake structures. Whitefish are
residents that deposit adhesive eggs on the gravel of the river bed, and
the resulting larvae and fry are both susceptible to intake structures
when they appear in the river drift.

Ouring the studies conducted at the HGP intake from 1973
through 1976, no natural steelhead were found either impinged on the
intake screens or passed through the screens into thé intake structure.
it is, therefore, reasonably anticipated that the intake does not impact

4-20



steelhead. In addition, few coho salmon or whitefish were collected
during these studies. Therefore, the primary species of interest in
considering the interaction with the intake is the fall chinook salmon

fry.

The presence of fall chinook fry is Timited in time to February
through July with the greatest potential for resource damage occurring in
March through May. During this span of time, water flow in
the central Columbia range from about 36,000 cfs to a peak of well over
300,000 cfs, with a resulting differential in water level of 1§ feet.

Modifications to the HGP intake as described in Secfion 2.4.2
were completed to reduce the impact of the intake on the fall chinook
outmigrants. The elimination of access gaps and Opening§4-4’4'5) has
reduced the entrainment of juvenile salmonids far below past Tevels.
Changing to the smaller mesh (1/4 inch to 1/8 inch} traveling screens
reduced entrainment of young fish but increased impingement. Instal-
lation of the troughs, Tow pressure spray, and continuous operation of
the screens has increased survival of impinged fry to 95%.(4'6) The
Washington Department of Fisheries has estimated(4'sa) that an average
of approximately 2 million swim-up fry pass the HGP intake each year.
0f these 2 miilion fry less than 20,000 or 1% are impinged. Of those
fry impinged less than 5% are lost. Hence, chinook fry losses are
estimated to be on the order of 1,000 or less fry per year.

4,3.2 Passage

The withdrawal of waters from a water body may affect macro-
scopic and microscopic organisms drifting in the river such as fish eggs
and larva, zooplankton, phytoplankton, insect larva and reproductive
stages of various river invertebrates. These organisms passively enter
the intake structure, pass through the screens and are subjected to
thermal and mechanical stresses in the cooling system. Phytoplankton
and zooplankton are evenly distributed in the Columbia River near HPG.
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The abundance of these gorganisms is highest in July. The flow rate of
the Columbia River is also relatively high in July. Since the HGP uses
about 1% of .the annual average flow for cooling it is reasonable to
expect that about 1% of these drift organisms are impacted by the HGP.
It has been established that loss of these organisms will be ecolog-
ically neg]igib]e.(4-7) The impact of plankton entrainment upon the
basic river ecology is not significant because: (1) the plant removes
but a small portion of the large voiume of water available in the cen-
tral Columbia River (1% of average annual flow); (2) no nutrients are
permanently removed from the water supply; (3) reservoirs located down-
stream provide enhanced caﬁacity for plankton regeneration; (4) phyto-
plankton is derived to a large extent from areas upstream, although some
local sloughing-off of periphyton contributes to the total piankton
population; (5) the biological surplus of the organisms. Sealing of the
gaps between the intake screen sections and the intake screens and walls
resulted in large reductions in the number of fry passing the screens

the intake screens.
4.3.3 Discharge

Exposure of Fry to the Thermal Plume

There are two principle factors to be considered in any dis-
cussion of thermal effects: the magnitude of the change in the water
temperature above or below ambient and the length of time the organisms
are exposed to that temperature change. The great wealth of information
in the literature on the thermal tolerance for a wide range of aquatic
biota indicate that although an organism may be exposed to water temper-
atures above the apparent Tethal Timit, if the exposure time is suffi-
ciently short, survival can be expected. Thus, in the following dis-
cussions predictions of affects will be based on time-temperature rela-
tionships.

Many years of research at Hanford and other laboratories have
resulted in the determination of time-temperature relationships for many

species of aquatic organisms. In a recent publication Coutant presents
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data for over sixty species of fish.(4"8) A 1971 Environmental Pro-
tection Agency document discusses Columbia and Snake River species.(4'9)
Much work has been directed toward determining the effect of thermal
discharges on the various 1ife stages of the fish found in the Hanford
reach (seeFigure 3.1-6). The salmonids have been emphasized in the
Hanford studies because of the importance of the salmon. While fish
have received the majority of the attention in these thermal tolerance
studies, there is also information avajlable for representatives of

other forms of aquatic life.

Salmon and steelhead trout fry and juveniles occupy the water
of the Hanford reach primarily during March through August.(4'£p’4'11)
Since many of these fish are in the zero age class, they do not possess
the degree of swimming ability associated with the older juveniles or
adults. They are to some extent passively drifting with the river -
currents. Mains and smith%"10) found that the majority of these fish,
50-60%, are to be found within a few hundred feet of the shorelines.

The remainder are distributed in the river cross section, mostly in the

upper 30 inches of water. This distribution implies that only a small

percentage of the downstream migrants will be exposed to the HGP dis-
charge plume. If the fish were evenly distributed in the river about 3%
would be exposed to temperatures greater than 729F.

The impact of thermal exposures on fall chinook fry is empha-
sized in the following discussion. Other salmonids such as steelhead
and coho whitefish are equal or more tolerant of thermal dose than the
fall chinook fry.(4'12’4'13) Hence, if no impacts are predicted for
chinook fry it is reasonable to anticipate no impacts on these other

species.

Models have been developed previocusly to predict the impact of
thermal plumes on outmigrant chinook fry.(4'14) The models are based
upon both physical measurements of a thermal plume and on laboratory

data relating thermally induced mortality, equilibrium loss and behavior
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stress to thermal exposures. (4-15 through 4-23) o modeling approach

has been applied to the HGP plume to determine its effect on down-
stream migrants. A recent study of the HGP plume (see Section 4.1) has
been used to predict the time-temperature pattern experienced by a
downstream migrating chinook fry assumed to pass through the piume
centerline. The plume downstream of the end discharge port, where
60% of the total HGP discharge passes, presents the greatest thermal
chalienge to the fish and was used in the following analysis (see
figure 4.1-2). With a distribution of fry similar to that measured
by Mains and Smith and a plume width of 50 feet, less than 3% of the
downstream migrant fry would be exposed to the piume out of the end
port. For purposes of this analysis a low river flow and a warm

EE? ambient water temperature was selected. The assumption was that if

E%% an effect of thermal discharges could be demonstrated on fish fry,

ggi it would occur under these conservative conditions. The

oy river flow conditions selected were 44,000 cfs at a water temperatures of
E;% 18%¢ (64.4°F). Such conditions might exist in the late summer. Earlier

in the summer or in Tate spring the ambient river temperatures are lower
and the flows in the river can be many times greater than those of the
test case. Thus, in the early summer when most fall chinock fry ére
present in the river, pilume conditions are less severe than in the case
being considered.

Utiiizing the conditions set forth and the physical measurs-
ments that have been made on the actual plume, a time-temperature ther-
mal exposure prediction was calculated for a fish 30 inches below the
surface which may pass through the plume centerline. The results
of these calculations are presentad in Figure 4.3-1. Figure 4,3-1
indicates that during the first 100 seconds after the effluent ieaves
the discharge port the major portion of the plume dilution occurs.

‘The exposure time on a descending scale of temperatures was generatad
using the flow velocity of the river at the centerline of the plume. The
exposure times are presented in Table 4.3-1. Since the discharge poris
are near the river bottom, in approximataly 25 feet of water, the plume
does not reach the surface for a distance of 60 to 100 feet from the
point of discharge. By the time the plume reaches the surface, it has
been cooled by dilution to a temperature of 1.5% (8.1°F) above the
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TABLE 4.3-1

ESTIMATED THERMAL DOSE AT PLUME CENTERLINE UNDER LOH RIVER FLgN
(44,000 CFS) AND HIGH AMBIENT RIVER TEMPERATURE (18°C OR 64.4 F)

Delta Temperature River Temperature £xposure Cumulative Exposure
°¢ OF °c OF Seconds : Seconds
17.5 31.5 35.5 95.9 0.10 .10
17.0 30.6 35.0 95.0 0.10 .20
16.5 29.7 34.5 95.1 0.11 .31
16.0 28.8 34.0 93.2 0.12 .43
15.5 27.9 33.5 92.3 0.13 .56
15.0 27.9 33.0 91.4 g.14 .70
14.5 26.1 32.5 90.5 0.15 - .85
14.0 25.2 32.0 89.6 0.16 1.01
13.5 24.3 31.5 88.7 0.18 1.19
13.0 23.4 31.0 87.8 0.20 1.39
12.5 22.5 30.5 86.9 0.23 1.82
12.0 21.6 30.0 86.0 0.26 1.88
11.5 20.7 29.5 85.1 0.29 2.17
11.0 19.8 22.0 84.2 0.33 2.50
10.3 18.9 28.5 83.3 0.37 2.87
10.0 18.0 28.0 82.4 C.41 3.28
9.5 17.1 27.5 81.5 0.46 3.74
9.0 16.2 27.0 80.6 g.51 4,25
8.5 15.3 26.5 79.7 g.%6 4.81
8.0 14.4 26.0 78.8 0.62 5.43
7.5 13.5 25.5 77.9 0.67 6.10
7.0 12.6 25.0 77.0 1.25 7.35
6.5 11.7 24.5 76.1 1.688 9.0C
6.0 10.8 24.0 75.2 2.05 11.05
5.5 9.9 23.5 74.3 2.45 13.50
5.0 9.0 23.0 73.4 3.00 16.50
*4.5 8.1 22.5 72.5 3.50 20.00
4.0 7.2 22.0 71.6 4.00 24.00
3.5 6.3 21.5 70.7 5.50 29.50
3.0 5.4 21.0 §9.8 10.00 39.50
2.5 4.5 20.5 £8.9 20.50 60.00
2.0 3.6 20.90 68.0 25.00 85.00
1.5 2.7 19.5 67.1 2065.00 2150.00
1.0 1.8 19.0 66.2 2250.00 4400.00

*Point at which plume intersects river surface.
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ambient low flow temperature. In the test case, this would be 22.59¢C
(72.5%F). A graphical representation of the temperature profile of the
plume both in time and distance from point of discharge is presented in
Figure 4.3-2,

The second part of the model consists of the thermal tolerance
data for the fish, in this particular case the chinook fry. The data
were generated by Coutant(4'24) and have been represented graphically in
Figures 4.3-3 and -4. The first figure indicates the time-temperature
relationship for death at elevated temperatures and the second figure
presents a series of curves for loss of equilibrium. _

If a fish does pass directly through the plume centerline it
wiil never encounter elevated temperatures for a time period which would
prove lethal to it, or even cause it to Tose equilibrium. This is seen
by comparing the mortality and loss of equilibrium curves in Figures
4,3-3 and -4 with the temperature profile of the end port discharge at
HGP, Table 4.3-1 and Fig. 4.3-2. The model predicts that if a fish
encounters the plume at the surface, the highest temperature experienced
by the fish would be 22.5% (assuming an ambient river temperature of
18.0°C) for only 4.0 seconds (if the exposure time is assumed to bde
controlled by the river velocity). Figure 4.2-4 indicates that the
lowest temperature which produced loss of equilibrium to less than ten
percent of the fish was 26.0°%¢ at an exposure time in excess of thirteen
minutes.

The 1964 report of Mains and Smith(4'lq) indicates that the
majority of the fish are to be found along shore and in the upper por-
tion of the water column. A graphical representation of salmon fry
distribution was presented by Templeton and Olson in 1970(4'14) and has
been reproduced here as Figure 4.3-5 with the HGP discharge shown. From
this it can be speculated that a small fraction of the fry that are
moving through the deeper waters might encounter the higher tem-
peratures af the plume, temperatures that are above lethal levels if the

4-28



j—
b
W o/
&

HANFORD GENERATING PROJECT
Environmental Impact Statement

ke b [ VU IS | G T
(=] [=] [=]
T %5 53 ]J T
Py ?
T 2 22 £ 33
— T B=
1
t =
— 3 p—
! o~
1
1 Cm..m .
=Y |
i Ny D !
P = 4= ]
v 1o Q™ o~ ,
1 i ,
t ‘ 1
] 1 II
[ —_—
Lo - P_.H..IIIIM_
1]
b S — = Mlll. —
| =T T”
1 e O.IIIH
o, SN M
.\L.lﬂu —LOUII‘
R —
! < Z—
! — S
e ———
1 el
_ AIIIIJ
__ ' —_ EH
RS B b _—
] .mrr__ it ) ————
v ) W1 = muu
hnd 1 ~ o
b ,omS o S=
- _ - —_— T —
— "\A -2 Mu
-l ;T = ==
= ! [¥ 2] [
m 1 _CC — ”I
= g = = e
e | —]J. .
S t L_l” —8 . - —
Zz X4 £
=l : =
e /L = 3 —
(= ) .48 ——
o TR =
o  I— . f—
ey N < — 3 J- -
m L
= w2
et T 1
[=] F.RJ
o g o .
m lm —
e LI 1 | _
;| - [ - -8
NN N By e e e
L]

0 40 50 60 10 80
TIME (SEC)

20

10

Figure 4.3-2

Time-Temperature Profile through
HGP Plume for Low River Flow and
High Ambient River Temperature



28.5
1000 1200

800

DURATION OF EXPOSURE (SECONDS)

600

400

ok

& E

=) —

D

2N IR IR N A ] =

[ o o
S 2 2 2 3 R 8 R ] 2
ALITYLIYOW INIO¥3d
Figure 4.3-3

HANFORD GENERATING PROJECT Juvenile Chinook Mortality as
Environmental Impact Statement Related to Thermal Exposure

4-30



28.5

1200

1000

800
!

600
DURATION OF EXPOSURE (SECONDS)

400

S
&~
I | [ L i i i L o
2 8 8 2 8 R 8 R & 2 <
SSOT WNI¥g1T1N03 INIJ¥3d
Fig#re 4.3-4

HANFORD GENERATING PROJECT
Environmental [mpact Statement

4-31
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fish is exposed for a leng enough peridd of time. But, the important
point is that the exposure time to these higher temperatures is extreme-
1y short, on the order of a second. The entire exposure time from the
warmest point in the plume, 17.59C above ambient to the point at which
the plume reaches the surface at 4.5°C above ambient is only 20 seconds.
According to figures 4.3-3 and 4.3-4 this period of exposure is insuffi-
cient to cause death or loss of equilibrium. One set of data (4-24a)
indicates that loss of equilibrium occurs at 29%¢ (84.2°F) immediately
with no fish recovering when returned to cooler water. This data appears
to conflict that provided in reference 4-24. If fry were migrating down-
stream in deep water and were subjected to the centerline plume they would
experience temperatures exceeding 299C (84.2°F) for about 2 seconds before
being swept along into cooler waters. Given the small spatial extent of
the plume when it first exits the discharge it is not anticipated that a
significant fraction of the fry would be so exposed.

During times of the year when the Columbia River temperatures
are below about 7.2°C (45°F) a reduced coolant flow rate is used which
results in a greater temperature rise across the condenser and a dis-
charge of about 25°%¢C (45°F) above ambient river temperature. Downstream
migrants which may pass through the thermal plume centerline will not
encounter temperatures greater than 26%C for more than a few seconds.
Hence, no effect such as death or Toss of equilibrium would be reason-
ably expected.

During late summer, Columbia River temperatures may exceed
20% (68°F). Exposure of fish passing through the plume to temperatures
greater than 26°C will occur for relatively short times, on the order of
seconds. No effects such as death or loss of equilibrium would be
reasonably anticipated.

The above analysis was done using a river flow rate of 44,000
cfs. Licensed minimum flow of the Coiumbia River {s 36,000 cfs in the
vicinity of HGP and this low flow is occasionally experienced during the
late summer, fall and early spring. Occurance of flows lower than
44,000 cfs will result in slightly longer exposure times to higher
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temperatures than listed in Table 4.3-1. However, analysis of the
effects of the lower flow as it related to the old WNP-1 project (see
the introduction to Chapter 3) showed that the exposure times are still
on the order of‘tenths of seconds and seconds. No effects such as death
or loss of equitibrium would be reasonably anticipated.

Exposure of Aduits to the Thermal Plume.

Aduit salmonids migrating upstream possess sufficient swihming
power and sensory capability to direct their position in the river with
respect to the thermal plume. Sonic tracking studies have been con-
ducted with upstream migrants passing through the Hanford stretch.(4’25’4'25)
In these studies {ish were tracked from Richland to Priest Rapids Dam.
The route selected by the fish was the north or east shoreline of the
river. The selection became more praoncunced in the afea of the oper-
ating reactors which were located on the opposite shoreline. These
studies indicat; that the discharge of heatad waters into the Columbia
River does not pose a barrier to upstream migrating fish. The portiocn
of the river affected by HGP's plume is sufficiently small and occupies
a partion of the river's center so as not to block the passage of these
shore oriented migrating fish.

Cold Shock

Another possible impact at HGP comes from the cessation of
thermal discharge upon plant shutdown. In some cases the thermal plume
issued from a power plant may act to attract aquatic organisms, partic-
ularly fishes. These organisms reside in the artificially heated waters
for long periods of time, becoming acclimated to the elevated temper-
atures and, in fact, dependent upon them for survival. While fish
mortalities have occurred at several power plants following shutdowns,
these took place in the southern and eastern U.S5. and invoived species
of fish with thermal requirements completely opposite that of salmonids.
"Cold Shock”, as this effect is called, is not reasonably expected to
occur at HGP due to its location on a swiftly flowing reach of the
Columbia River with the discharge in the mid-channel section of the

: 4-34



o iy

8

[

313043,

. was a problem.

river, For fish to become acclimated to the warmer temperatures of the
plume, fish would have to occupy these waters for several days. This
would require a considerabie expenditure of swimming effort in the river
currents. It is not expected that fish would find the elevated water
temperatures so attractive as to put forth this effort. Limited sampling
above and in t?i g;ume in 1973-74 did not indicate that fish attraction
river has become thermally homogeneous, will experience only a slight
elevation in temperature. The removal of the heat source during plant
shutdown will result in an insignificant change (less than 19F) in the

Fish populations downstream from the area where the

thermal environment.

Spawning and Incubation

In the early days of Hanford the spawning of fall chinook was
observed by Hanford ecologists. At that time some spawning ¢rounds were
influenced by a number of production reactors. Starting in 1947 aerial
counts were made of the spawning redds. The results show that an in-
crease has occurred in the number of fall chinook salmon using this area

(4-27) During this period of increasing salmon spawning in

for spawning.
the Hanford reach, a number of changes have occurred in the Columbia
River which exblain these 1ncreases.(4"28) Most important of these is
the construction of additional hydroelectric projects which have re-
sulted in the inundation of spawning beds in other places on the Coiumbia
River. As more and more areas were covered by reservoirs the saimon

were displaced to other areas acceptable to them. The discharge of
reactor effluent did not deter large numbers of salmon, apparently
displaced by dams from customary spawning grounds, from spawning in the
Hanford Reach area. Continued spawning indicates that these areas are

still quite acceptable to the salmon.

Although the numbers of spawning pairs of salmon tended to
increase over the years in waters downstream from the reactor areas it
was not known how the slightly warmer water affected the fertilized eggs
and resulting fry. A series of experiments were conducted in which
spawn was taken from fail chinook and maintained at 2%F intervals above
the ambient river temperature throughout incubation, hatching, and early
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fry stages.(4"29) The survival at temperatures simulating those mea-
sured in the spawning beds downstream from reactor discharges were well
within those accaptable under normal hatchery operations, i.e., 10-12%
mortality. Exposure to sublethal temperature increases resulted in
accelerated growth rates, with a 2%F increment increasing growth by a
factor of 1.4 times. These studies concluded that developmental stages
of fall chinook can safely withstand slightly elevated water temperatures
and that these temperatures favor eggs and fry survival of late spawners.
Slight temperature increases during the incubation period may be to the
advantage of the fry since it is known that the larger the size of the
young at time of release from the hatcheries, the greater the_numbers of

returning aduits.

The closest major downstream salmon spawning area is located 8
miles downstream from HGP at River Mile 373. This area has been used by
approximately one third of the fall chinocok salmon spawning betwesan
Richland and Priest Rapids Dam during the years 1966-1975. The con-
tinued use of this area as a major spawning area by fall chinook in-
dicates that the effluent from HGP does not detrimentally affect the
spawning ability of adults or the survival of eggs and fry.

Disease

Pathogenic disease agents appear tg¢ be more of problem to
adults than to juveniles during migration.(4'3o) Columnaris has been
subjected to the greatest investigation, especially with regard to adult
salmon. Natural outbreaks of columnaris disease have been Tinked to
high water temperatures in excess of 60°F. Adult salmon are exposed to
columnaris whenever they are in the river, However, exposure occurs
mostly at fish ladders with resident coarse fish providing a sourcs of
infection. Columnaris disease infections generally fail to develop at
50°F and are not lethal at 62°F. Columnaris is generally most severe in
the Snake River and in the Columbia River for some distance below its
confluence with the Snake River,(4=31)
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Furunculosis and dermocystidium are diseases which have been

associated primarily with fish hatchery operations. In 1965 dermocystidium

was shown to cause heavy mortalities at the Priest Rapids Spawning

Channe].(4'32)

A number of studies have demonstrated that these fish diseases
found in the Columbia River become more infectious with increasing
temperatures. However, the disease "cause and effect" relationship is
understood aonly in general terms of stress factors, one of which is
temperature. Other factors including the general condition of fish,
nutritional state, size, presence of toxicants, level of anti-body
protection, exposure to nitrogen supersaturation, level of dissolved
oxygen, and perhaps other factors inter-relate in the infection of fish
by diseases.

Higher temperatures in the river due to the HGP discharge, may
aggrevate the already existing problems associated with the incidence of
infection and severity of fish diseases for two reasons. First, the
time that temperatures over 50°F are experienced in the river will be
lengthened a few days by the HPG discharge. Second the temperatures in
the river will be increased by a few tenths of a Or by tHe HGP discharge.
Both of these perturbations are relatively small when compared to natural
variations in river temperature.

Elimination of the HGP's discharge would not reasonably be
expected to significantly decrease the problems associated with fish
disease. Most salmon are exposed to the disease in fish ladders far
downstream from the HGP discharge where the effect of the HGP on river
temperature is immeasurable. Natural river temperatures are such that
the conditions for the propagation of the disease will still exist.

Benthic

A recent study of the benthic community(4'7) in the vicinity
of HGP showed two changes immediately below the HGP discharges when com-
pared to areas just outside the plume. First, the number of organisms
within the thermal influence of the discharge was statistically differ-
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ent from the colder water areas of the river. Second, the winter reduc-
tion in numerical abundance appeared delayed when compared to the cooler
areas. This study also found that greater abundance of benthos occurred
near the shoreline than in mid-river. The study concluded that the
"discharge of heated water by HGP was not a significant impact to benthos
papulations downstream from the site".

4.4 HUMAN ENVIRONMENT

The effect of operation of HGP and the functionally related
facilities on the human environment are considered in this section.
Effects are considered at two levels, regional and local. At the re-
gional level the consideration is the potential for effect from con-
tinuing to provide electrical energy. At the local level the rela-
tionship between the HGP and the human elements of the environment are

considered.

4.4.1 Regional

Regional environmentai impacts associated with the proposal
result indirectly by the economic and population growth supported by the
provisian of electrical energy to the region. The provision of elec-
trical energy to a region is an enabling rather than a causative factor
for economic and population growth. A number of factors are necessary
for growth to occur. Some of these factors, such as markets for prod-
ucts, availability of raw materials, labor, utilities and transportation
and community attitudes as expressed in zoning laws effect economic
growth. Other factors such as the avaiiability of jobs, the quality of
schools, recreation and shopping facilities and the general environment:
of the area effect population growth. The topic of the effects . of
providing energy supply for a region has been explored in a recent
Supply System EIS Supp]ement.(4'33) While that document considered
providing 2,400 MW of generating rasource from new facilities, it is
relevant to a proposal to continue to provide 860 MW from the existing
HGP. The impacts associated with providing this energy from HGP are
reasonably anticipated to be less then with 2,400. The proposals
differ in magnitude and time frame, with the HPG proposal including
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1978, 79 and the early 1980's while the cited document focuses on the
mid 1980's and on. Summary material from the cited document is quoted
below. These conclusions appear valid for the HGP proposal as well as
for the proposed action considered in that document.

"The most significant changes are increases in urban and residen-
tial land use, with concommittant reduction of some agricultural,
forest or currently vacant land. Since the energy provided by the
Proposed Action is a relatively small part of the total electric
enerqgy supply of the area, these additional land-use changes re-
lated to the Proposed Action are less than the changes attributable
to growth enabled by ali other factors. With existing land-use and
poliution control legisiation, most of the adverse impacts of these
land-use changes can be mitigated by the appropriate governmental
units."

"It is not reasonably anticipated that the Proposed Action would
result in measurable changes or impacts in the vicinities of the
already existing principal industrial users of electric energy.

The Projects would not induce major expansion of these existing
industries or broaden existing areas of environmental impact. Most
of the energy from the Projects would be used by these industries
as a repliacement source for non-firm energy."

“The regional impact analysis was performed using predictions based
on a number of economic growth scenarios from 1975 to 199Q0. The
scenarios established a reasonable range within which future events
can be expected to occur. That portion of the growth which can be
attributed to the Proposed Action to the increase in electrical
demands 1975 to 1990. The impacts associated with the Proposed
Action are bounded by the scenarios analyzed."

"It is not reasonably anticipated that the portion of total growth
of the region which may be enabled in part by an adequate supply of
electrical energy will have significant effects on existing social
and economic structures and on the physical environment of the
region or the Participants' service areas. Such growth is antic-
ipated to provide more employment, higher income levels and greater
productivity; it will also support extended and improved public
services. The increase of the regional population and the diver-
sification of the region's economic base may be accompanied by
increased production of air and water pollutants and changes in
land-use. Many of the potential impacts are beneficial and most
potentially adverse impacts are subject to mitigation.”

"The most jmportant beneficial economic impacts of regional growth
include increases in employment, personal income, and value added.
Potentially adverse economic impacts include increasing costs of
public services and population growth brought about by employment
opportunities.”
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"The impacts of growth on social institutions are closely related
to increases in population. Among others, they include changes in
demographic characteristics, increasing use of limited cultural
resources, and the effects of urbanization and greater population
densities. The latter encompasses the improved delivery of ser-
vices as well as greater problems with noise, congestion, and other

adverse aspects.”

"Potential physical environmental impacts related to growth includa
greater production of air and water pollutants, increased and more
intensive use of water resources, and changes in land-use. Mitiga-
tian of these impacts will incur economic costs. The portions of
growth related environmental impacts which are attributable to the
energy provided by the Proposed Action represent relatively small
parts (in the prder of 15%) of the total impacts attributable to
the total availability of new electric energy in the region.”

As described in Section 3.2.1, energy from HGP operation,
under certain circumstances, can be supplied to Southern California over
existing BPA transmission lines. When this is done environmental ben-
efits will occur. The rate of o0il burning, with its associated air
pollution burden, will be reduced in an area of serious air quality
problems. For each day of HGP Operation, when the total amount of
energy is sent to California, approximately 30,000 barrels of oil will
he saved. Typically, this reduction in oil-fired plant operation will
reduce the amount of poliutants released into Southern California air
each day by the following amounts:

502 60 tons/day
NOx 140 tons/day
particulates 4 tons/day

The reduction in the rate of U.S. 0il importation made possi-
ble by this action may reasonably be expected to be insignificant.
However, the direction of the change would generally be considered
desirable.

4.4.2 Local

Because HGP is an existing operating faci]ity the proposal
will not change local demands on the human environment. The Tri-Cities,
where most of the HGP and related facilities staffs are Jocated is a
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community experiencing a high population growth rate. The local Govern-
ments feel stressed to provide the level of services they deem appro-
priate for this growing population. The proposal does not affect this
situation in that there is no anticipated increase in population re-
sulting from continued coperation of the HGP. (See Section 8.1 for fur-
ther discussion of this topic.)

4.5 NPR IMPACTS

Continued operation of the NPR is required for the proposed
continuation of HGP. However, continued operation of the NPR-by ERDA
has utility for production of plutonium independent of the HGP and con-
tinued operation of the NPR may occur regardiess of any decision by the
Supply System as to continued operation of HGP. The environmental
impacts of NPR are presented here as an other issue which does not per-
tain to any element of the environment listed in Table 3.0-1, but which
is relevant to the proposal. The impacts on the environment are dis-
cussed in detail in ERDA-1538.(4'34) An environmental assessment is
being prepared by ERDA relating to the operation of the NPR and will be
published in 1977.

4,5,1 Intake

The cooling water intake for the NPR is described in Section
2.5. To date, no known studies have been made to quantify the impact of
the NPR cooling water intake on the aquatic environment. When both NPR
and HGP are operating, the NPR intake volume is 290,000 gpm. This
results in a velocity through the 1/8-inch screens of 1.25 fps. From
studies at HGP it is not likely that the NPR intake facility, with a
1/8-1inch mesh screen, will have a problem with fish entrainment. How-
ever, it is possible that there will be impingement on the screens. At
the present time neither the rate of impingement of fish on the screens
nor the mortality of impinged fish has been quantified.
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4,5,2 Discharge

During normal NPR operation with HGP on Tine approximately 460
megawatts of heat are dissipated by NPR to the river. The 290,000 gpm
of water is discharged through a 102-inch line to the center of the
river. The temperature of the discharged water depends upon the ambient
river temperature and pumping operation. The maximum discharge tem-
perature is 83.4%F. Both the flow and the temperature rise of the NPR
discharge are smaller than the HGP discharge. It is therefore rea-
sonably anticipated that the impact of the NPR discharge is smaller than
the impact of HGP discharge. Investigations on the HGP discharge show
that there is no significant impact on the aquatic environment (see
Section 4.3). Since the NPR discharge is located in and affects the same '
area of the river as the HGP discharge it is reasonably anticipated that
there is no significant impact to the aguatic environment from the
discharge of the NPR facility. At most, the fully-mixed discharge from
NPR would raise the river temperature about 0.27°F, during the minimum
river flow of 36,000 cfs. At the average river flow of 120,000 cfs, the
increase in river temperature from the NPR facility would be only about

0.08°F.

4.5.3 Radiological I[mpact

Detailed studies have been conducted to determine pathways

" jeading to the exposure of man from the release of radiocactive matarials

from the NPR and these are presented in £RDA-1538.(%"3%) a11 signit-
jcant environmental exposure pathways were evaluated, including sub-
mersion in the plume, drinking water, foodstuff irrigated with Columbia
River water, atmospheric iodine - pasture - cow - milk - pathway, etc.
The methods employed were expected to provide the best estimate of the

doses associated with the different exposure pathways.

More recent dose calculations were provided by ERDA for the
"hypothetical maximum individual™ with reference to NPR as well as the
"hypothetical maximum individual" with reference to the fuel fabrication
facilities at the 300 Area just north of the City of Richland. For the
NPR it is assumed that this "individual" resides continuously 5.5 miies
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northwest of NPR. For the 300 Area facilities it is assumed that this
"individual® lives 2,000 meters east of the fuel fabrication facility.
These "hypothetical maximum individuals" are non-existent persons whose
dietary and recreation habits maximize the doses received. These habits
are described in detail in ERDA-1538, Page III.1-1.

The calculated whole body dose potentially received during
1975 by the hypothetical maximum individual from effluent released from
NPR during 1975 was 0.16 mrem. This compares with a natural background
dose of about 100 mrem. The dose received was primarily the result of
external radiation from 41Ar released into the atmosphere. The dose
potentially received by the thyroid of the hypothetical maximum infant
(one year o0id) is calculated to be 1.2 mrem from the effluents released
by NPR during 1975. This dose was primarily due to 131
Essentially, a1l the dose would have been received during 1975, since
1311 has an 8-day half-1ife. The 50-year whole body dose commitment to
the hypothetical maximum individual from 1975 effluents is calculated to
be 0.17 mrem. This compares with a 50 year dose commitment due to nat-

I in milk.

ural background of 5,000 mrem. This additional 0.0l mrem received
after 1975 was due primarily to the intake of 50
fish and foods irrigated during 1975. Calculations were also made of
whole body population dose received during 197% by the total population
within a 50-mile radius of NPR. This calculated whole-body population
dose received by the approximately 250,000 people during 1975 was 0.64
man-rem. This compares with a whole body population dose due to natural

Sr in drinking water,

background of 25,000 man-rem.

Uranium is the only radioactive material handled in the United
Nuclear Industries 300 Area fuels production facility. Although process
wastes have been disposed of in the ground in the 300 Area since oper-
ations began, no concentrations of uranium above background have been
observed at the 300 Area forebay, which supplies drinking water for the
300 Area. This forebay is about 0.3 miles downstream of any potential
entry of process waste produced in the 300 Area by the fuel fabrication
facility. In addition, samples obtained at the Richland Pumping Plant
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show no detectable concentrations of uranjum above background level.
Calculation of a whole body dose to the hypothetical maximum individual
as a result of the 300 Area Fuels production facility during 1975 show a
dose of 2.0 x 10'4 mrem. Assuming 250,000 people reside within a 50-
mile radius of the facility, the average first-year whole body dose %o
the individual is calculated to be 2.1 x 10°% mrem. -

Table 4.5-1 presents an estimate of health effects resulting
from the operation of NPR and fuel fabrication facilities at Hanford
during 1975. The techniques used to calculate these health effects and
the difficulties in using these techniques are described in detail in
Section III.1.1.6 of ERDA-1538. Since the number of health effects are
all far less than one, it may be concluded that there will be no observ-
able health effects due to NPR operations in 1975. The naturally-
occuring radiation background whole body dose is over 30,000 times
larger than the dose contributed from NPR operations in 1975.

4.5.4 Fuel Cycle

At the present time, spent fuel from the NPR facility is being
stored in the 105-KE building. No fuel processing is being performed
and no wastes from fuel processing are being disposed. Further, no
spent fuel is being transported off of the Hanford Reservation. It is
anticipated that processing of the spent fuel will begin in 1978,
which will result in the extraction of plutonium from the spent fuel as
well as other byproducts and waste requiring disposal. The environmental
aspects of processing spent fuel for the NPR is given in ERDA-1538.

4.5.5% Qther Impacts

Non-radiocactive gaseous emmissions from the NPR are smail in
volume and consist primarily of combustion products From an auxiliary
boiler and emergency diesel generators. On the order of five million
gallons of fossil fuels are used annually. It is reasonably anticipated
that no impacts from the NPR on the atmosphere or terrestrial environ-
ment will occur due to the absence of significant discharges.
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TABLE 4.5-1

MAXIMUM POTENTIAL HEALTH EFFECTS DUE TO 1975 OPERATION OF NPR

Calculated 50 Year
Population Dose Maximum Number of(a)

Mortality Commi tment (man-rem) Health Effects
Whole Body .66 .00013 cancer deaths

Lung .43 .000022 cancer deaths

Thyroid 4.0 .000020 cancer deaths
Morbidity . _

Whole Body .66 . 00026 cancer cases

Thyroid 4.0 .000080 cancer cases

Genetic Damage(b) .66 .00020 genetic effects

Background 1,250,000

(a) Total number of health effects through all future years resulting in
operation of UNI facilities during 1975.

{(b) The genetic organ doses was conservatively estimated to be the same
as the whole body dose.

4-45



The fuel fabrication facility uses on the order of 640,000
gallons of oil annually. The small volume of the effluents associated
with this use is not reasonably expected to impact the air quality or

terrestrial environment near the facility.

Land areas associated with waste management operations are
discussed in Reference 4-34. About 3% of the Hanford Reservation is
used for structures and waste disposal sites, but only a fraction of
this area is directly associated with the operation of NPR.
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CHAPTER 5

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIROMMENT
AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The Proposal is to continue to provide up to 570 average MW of
electrical energy to loads in the Pacifi¢ Northwest. The demand for this
energy presently exists and is expected to exist in the future due %o a
growing population, expanding industry and commerce, and an increasing
per capita demand for electrical energy. In this chapter the short-term
uses of man's environment resulting from the operation of HGP are iden-
tified along with the possible Tong-term productivity of the environment.
“Short-term uses of man's environment” refers to those uses which may
cause impacts identifiable during the operation of HGP under the present
proposal, ar from the present to about 1995. "Long-term” refers toc uses
which may cause impacts to appear in the environment due to the operation
of HGP and which will continue to exist after the HGP is closed down.

5.1 LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT

Continued operation of HGP provides energy for existing loads
in the Pacific Northwest and significantly increases the cumufative
probability of meeting energy loads in the near-term critical period (See
Section 3.2.3. In the event that the Pacific Northwest hydroelectric
system is not constrained by critical water periods, energy can be trans-
mitted to the Pacific Southwest to forego consumption of fossil fuels.
Thus, fossil fuels, particularly oil, can be saved for future needs.

Employment at HGP provides 46 jobs directly. About another
850 are related to NPR operation. Thus, continued operation of HGP contributes
to the economic welfare and stability of the local area.

Continued operation of HGP increases the probability of meeting
both firm and interruptiblie industrial energy loads. Thus, stable regional
employment in industries with interruptible energy loads is promoted.
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The environmental effects associated with alternative means of
providing energy in lieu of HGP are avoided by continued operation. The
environmental stresses associated with construction of HGP occurred more
than 10 years ago and are now a sunk 'cost.'

5.2 LONG-TERM PRODUCTIVITY

Operation of the cooling water system, in particular the intake
and discharge structures, are not reasonably anticipated to effect the
salmonid fish populations in the Columbia River in the vicinity of the
HGP site. The impacts are generally short-term in nature and impact
relatively small numbers of indfvidual fish rather than fish populations
as discussed in Section 4.3. In-plant modification to mitigate—impacts
on fish are described in Section 8.3.

The environmental impacts associated with the continued operation
of HGP are discussed in detail in Chapter 4. These include the Toss of
less than 1,000 downstream fall chinceok fry at the HGP intake, minor
shifts in the benthic community below the discharge, and incrementa?
increases in the river temperature during late summer. These impacts
effect relatively small numbers of individual fish but do not adversely
impact fish populations. Minor gaseous discharges are emitted from the
HGP with no anticipated adverse impacts on the surrounding terrestrial
environment.

Impacts associated with the NPR intake have not been quantified.
The discharge of heated water from NPR is reasonably anticipated to have
less adverse impacts than the HGP discharge. Other non-radicactive dis-
charges from the NPR are minor and are not expected to cause an adverse
impact.

Radioactive effluents from NPR during steam generation for HGP

do not pose hazards to human health. The annual whole body dose to the
Public from the total Hanford reactor area operations is considerably
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tower than natural background dose. Long-lived radicactive by-products
are created as a2 rasult of continued operation of the NPR. Waste mate-
rials are contained in spent fuel and in Tiguid effluents and should not
pose & public healith hazard.

Continued operation of the HGP and NPR results in the consump-
tive use of resgurces. The HGP uses about 12,000 gzllons of petroleum
fuels annually. The NPR and associated fuel support facilities use
about 5.7 million gallons of petroleum fuel annually. In addition the
MPR uses about 700,000 lbs. of metallic uranium annuaily.

Land areas associated with waste management activities ares
presentad in reference 4-34. About 3% of the HanfTord Reservafion is used
for structures and waste disposal sites, but only a fTraction of this

arez is directly associated with the operation of NPR.

(53]
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CHAPTER 6
IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESQURCES

Those natural resources which are utiiized in substantial
guantities during the operation of HGP or NPR are identified in Chapter
5.2 above. All of the resources utilized by the HGP and NPR are rela-
tively plentiful in that the guantities utilized do not preclude
deveiopment of other actions or processes which require these resources.
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CHAPTER 7

ADVERSE ENVIRONMENTAL IMPACTS WHICH MAY BE MITIGATED

The adverse impacts associated with the continued operation of
HGP are identified in Chapter 4 and summarized in Table 7.0~1. Mitiga-
ting measures for each of these adverse impacts are also summarized in
Table 7.0-1. Each alternative listed in Table 7.0-1 is evaluated in
Chapter 8 (Section 8.3) in terms of its effect upon the environment, its
technical feasibitity, and its economic practicability. The alter-
natives listed in Table 7.0-1 are not considered reasgnable in that they
do not approximate the proposal’s cbjective with a lower environmental
cost or decreased level of envircnmental degradation. In addition to
the mitigating measures identified in Table 7.0-1, the impacts assc-
ciated with continued operation could be avoided by shutdown of HGP if
the NPR wers also shutdown. Hcwever, the NPR might well be operated
whether HGP is operate& or not. Cessation of operation of the NPR
requires a decision by £RCA based on the national requirements fer
piutonium. The aiternative of discontinuing HGP operation is discussed
under the "no action" alternative in Section 8.1.

Energy conservation is discussed in detail in Section 8.1.1.

In pre-draft consultation the Department of Fisheries and
Department of Game asserted that the continued operation of the HGP
presented a potential risk to salmonid populations using the Hanford
reach. In addition, they asserted that, further studies should be
conducted because of %their perception that there is limited knowledge
about the impacts of the HGP's heat dissipation system. The Supply
System believes that a rather large and comprehensive body of knowledge
exists that defines in both general and specific terms the impacts
associated with HGP's heat dissipation system. The references presented
in Sections 3.1.5 and 4.3 cover a wide range of discussions on salmonids
which are relevant to this propesal. While there is "potential risk” to

salmonids from HGP operation, this risk, as shown ?n‘Chapter 4, can reascnably

be judged to be negligible to the salmonid populations which are the

important species of concern.
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TABLE 7.0-1

ADVERSE [MPACTS WHICH MAY BE MITIGATED

Impact

Removal of less than 1,000 fry

Passage of less than 1% of drifting
organisms through condensers

Minor shift in bottom community

Incremental increase in river
temperature in late summer

Radioactivity released to river

Radibactivity released to air

Cooling water flow

Mitigation Measure

a) Modify intake (see Section 8.3.1)

b) Use offstream cooling (see Section 8.3.1)

¢) Do not operate in the spring (see Section 8.3.3)
a) Use of offstream cooling (see Section 8.3.1)

a) Modify discharge structure (see Section 8.3.1)
b) Use offstream cooling {see Section 8.3.1)

a) Use offstream cooling (see Section 8.3.1)

b} Do not operate in the late sunmer (see Section
8.3.3)

Provide additional effluent treatment (see
Section 8.3.2)

Provide additional effluent treatment

Incorporate changes similar to HGP (see Section 8.3.2)

Responsible
Agency

Supply System

Supply System

Supply System

Supply System

ERDA

ERDA
ERDA



The Departments of Ecology, Fisheries, and Game alsc asserted
in pre-draft consultation that the use of a clesed cycle cooling system
would mitigate the impacts of the HGP's cooling system. The alternative
of instailing cocling towers is considered in Section 8.3.1. This
alternative is not considered reasonable because of the already Tow
impacts associated with the HGP once-through cooling system. In addi-
tion, off-stream cooling is not required for the HGP under the U. S.
Environmental Protection Agency's Effluent Guidelines.

The Department of Ecology (DOE} identified a number of po-
tential impact areas and mitigating actions in pre-draft consultation.
OCE discussed the disposal tc land of debris washed from the intake
screen. This debris is presently returned to the river. Very littie
debris is caught on the intake screens and the majerity of the cebris
that is caught is tumtleweeds. The return of this debris to the river
is not reasonably expected to*cause a signiticant impact. OOE also
stated that an 011 spill prevention plan should be developed. An

" 01l spill plan has been developed and. is discussed in

Section 2.4.3
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CHAPTER 8

ALTERNATIVES TO THE PROPOSAL

The proposal is to provide up to 570 average MW of electrical
energy to the Pacific Northwest power grid through the continued operation of
HGP. Alternatives to this proposal can be divided into three broad categories:

0 Not act on the proposal and shutdown HGP

¢ Act on the proposal for continued operation of HGP, but
require periodic reviews

o Act on the proposal but make plant facility or operzting
schedule changes

Not all of these alternatives are reasonable in that they do not all approx-
imate the proposal's objective with a lower environmental cost or decreased
level of environmental degradation. Hcwever, they are all presented here for
the interested reader. In the discussions the fellowing points are considered:

o Environmental impacts of the alternative as related to HGP

0 Environmental impacts of the alternative related to other
actions which may occur

0 Human environmental effects
o Effect on power costs

The environmental impacts related to HGP and included under the first item
above are generally impacts which the Supply System has the authority to
controi. Those impacts described under the heading "related to other actions
which may occur" and "human environmental effects" are generally impacts over
which the Supply System has no direct authority and cannot, under present
institutional constraints, mitigate. The discussions included under "economic
effect on power costs" do not pertain to any of the elements of the environment
1isted in Table 3.0-1. This discussion is included throughout Chapter 8
because it represents an "other issue" which is relevant to the proposal.



8.1 THE "NO ACTION" ALTERNATIVE

Taking no acticn on the proposal would result in closing down the
HGP by June 1978. This would reduce the resources of the Pacific Northwest by

up ta 5 biliion KW~hr per year or 370 average [W.

This resrasents ahaut 4% of the

energy resourcas projected to be available in the regfon in 1978-79 and 2.5%

of the resourcas in 1986-87.(8'1)

Should the no action altarnative be fmple-

mented thres methods are available to balance loads and rasources:

o Encourage and/or require conservation

0 Proceed to develop replacement generating rescurcas

0 Purchase energy as needed from outside the ragicn

implementation of any of these alternative methods would requira action by

numeraus local, state and regional entities other than the Supply Systam.

Each of these alternatives have certain unigue impacts and effacts. They alsc

have & number of common impacts. These common impacts are addressed helow

while thosa which are unigue are discussed in the following subsections along

with the specific aiternative.

The general impacts and effects of the "no action” alternative are:

fnvironmental I[mpacts Relatad Tg HGP

With the "no action" alternative the impacts related to HGP {iden-

tified in Chapter 4 and summarized in Section 1.2) would not continue to

Qccur.

A decision to discontinue HGP operation would have both positive and

negative human environmental impacts on the Tri-City area. Within a oericad of

Up to abeout S years approximately 50 people would need to find other employment
(approximataly 900 people if ERDA decided to also shut down the NPR). At the
beginning of this period some unemployment would occur. While some people

would probabiy be unable to market their skills locally and would te forcad to

relocate, Others might reasonably be axpected to rejoin the Tri-City labor forcs.
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The loss of primary jobs and the associated losses of sec-
ondary jobs may ease the demand for housing and city services that the
Tri-City community is presently having difficulty meeting. The con-
struction labor force impacts expected might be alleviated partially by
these 50 (or 900) peocple competing for other jobs in the area and re-
ducing in-migration. Those leaving the area would provide some slight
extra capacity in the community to absorb in-migrating constructicn

workers.

A decision to discontinue HGP gperation would have an adverse
effect on the individuals employed by HGP particularly in the short
term. The community infrastructure, however, wode realize a reduction
in demand during a potentially stressful period. -

Environmental Impacts Related to Other Actions

1€ the "no action" alternative is selected, increased pressure
may be expected on Pacific Northwest ut{iities to purchase varying
amounts of replacement energy from outside the region. The impacts and
effects associated with this action are similar tc those discussed in
Section 8.1.3 relating to purchase of the entire 570 average MW from
outside the region. In addition, during high water years in the Pacific
Northwes: the resources of HGP, when not needed in the Northwest, would
not be available to the Southwest. This would have the impacts dis-
cussed in Section 4.4 relating to the generation of electricty in the
Southwest using oil.

Human Envirommental Effects

The Pacific Northwest faces an increased probability of an
electrical energy deficit during the years 1978-1984 if operation of HGP
is discontinued and regional loads increase as projected by the West
Group forecast (see Section 3.2.3).

During the period of time from 1978 through 1985 deficits of
between 1300 and 2500 average MW are forecast during a critical year
without the HGP. If HGP were operating these deficits would be reduced
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by 570 average MW. In 1973, at the height of the electrical energy
crisis, a deficit of almost 1700 average MW was projected. The impacts
which occurred in that year were short lived since early rains in the
fall of 1973 reiieved the shortage. The impacts were primarily confined
to the industries which purchase interruptible power.

The extent to which the industrial sector w6u1d have to cut
back in the case of an energy deficit is unknown at this time. At a
minimum the sale of interruptib1e.energy will be curtailed. This would
reduce the energy requirements by about 1000 MW. The savings possible
without cutback of production would be implemented next. Some estimates
have concluded that this may be on the order of 5 to 30%.(8'2’8"3“8'4)
This would most likely result in savings on the order of 200 MW. If
these savings are not sufficient to relieve the shortage, the industrial
sector may be requested or required to reduce production to meet set
quotas. Assuming output and power consumption at this stage of the
cutback are directly propaortional and that Northwest industries were
required to reduce electrical energy consumption by another 100G MW, a
decrease of output by 35 percent would result. The industrial sector
may feel the effects of not being able to obtain adequata power supplies
before an actual deficit situation is reached. Energy-intensive in-
dustries raquire scme assurance_of an adequate power supply before
investing capital in new plant construction. OSome industries have deferred

plans to locate in Washington State because of their inability to
receive firm commitments for electric power. The net effect of this is

to lower employment opportunities in the area, causing either an out-
migration or an increase in unemployment.

Economic Effects on Power Costs

[f the HGP is shut down, power costs in the Pacific Northwest
would be affected by three factors, decommissioning costs, cost of
purchasing replacement energy, if required, and the laoss of revenue
from the sale of energy from the HGP. Monies required to retire
the bond debt on HGP are already included in the Northwest's cost of
power S0 no increase would be necessary to pay off the bonds.



Decommissioning costs associated with the HGP can range widely
depending upon the mode of decommissioning selected. If the plant were
partially dismantled and usable equipment sold at auction, then net
revenues may be obtained from decommissioning. Minor cost would be
incurred if the HGP were shutdown, disconnected from all power supplies,
drained of all 1iquids and simply abandoned. Another alternative would
be to put the plant into a condition where it could be reactivated at a
future date. It is estimated that it would cost about $500,000 to
"mothball" the HGP and about $100,000 per year to maintain it in that
state. Complete removal of the HGP and the associated transmission
1ines and restoration of the site to match the surrounding area would
involve the expenditure of considerabie funds. _

If ERDA chooses to shutdown the NPR, the Supply System is
obligated to pay ERDA about $9.2 miliion between 1977 and 1980 for costs
associated with placing the NPR in a standby status. Payment of these
monies may be delayed in the new contracts being negotiated between ERDA

and the Supply System.

g2.1.1 Conservation

Conservation programs might be deveioped to reduce the prob-
able energy loads by an amount equivalent to the HGP. The development
and implementation of an energy conservation program requires the Tol-

lowing:

o Identification of conserving actions and their effectiveness.

o Selection of an implementing program.
o Designation of responsible agencies/organizations for imple-

mentation.

Two types of conservation, short term or immediate savings and long term
savings, must be implemented to replace the HGP. The immediate savings

would be needed to replace HGP during the 1978-1985 time frame, and the

long term savings would be required for longer times.
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Some immediate savings in electrical energy use can be accom-

plished primarily by changes in personnel habits. Actions which can be

taken in the residential, commercial and industrial sectors fall into

the following categories:

reduced lighting (residential, commercial, industrial)
thermostat setback (residential, commercial, industrial)
reduced hot water use (residential, commercial, industrial)
cut back on industrial output (industrial)

reduced operating hours (commercial, industrial)

reduced air circulation (commercial)

o O O O o o

Long term savings in electrical energy use can be accomplished
by investment in materials and equipment which would reduce energy
requirements. Thease inciude:

increased insulation in buildings

increased efficiencies of appliancas

increased efficiency of industrial processes

installation of supplemental energy sources (solar, wind}

o O O O

The effectiveness of each of the immediate and long term
savings actions listed above have been estimated for the Pacific North-
west based on varying assumptions.(8'3’8'4) Unfortunately, it is not
possible to precisely determine the extent to which some of these ac-
tions have already been taken by consumers in the Northwest.

Three general categories of programs are available for imple-
menting the conserving actions; éducationa]. incentive, and mandatory
programs.(8'3) Any comprehensive program developed could be expected to
contain features of each of these categories. These implementing pro-
grams may be described as follows:

a) Education Programs inform consumers of the benefits of saving
electrical energy and provide them with sufficient information
to allow them to take the conserving actions discussed. This



is accomplished primarily through media advertising, and free or
Tow cost classes and workshops, and public recognition of savings
achieved.

b}  Incentive Programs encourage consumers to save energy through
recognition, monetary awards, or rates structure, This is accom-
plished through contests with cash prizes, low interest loans or
Joan guarantees and tax credits for energy savings related pur-
chases, and special electrical rates.

c) Mandatory Programs require consumers to conserve electrical energy
or to take certain actions which will result in energy savings.
This is accompiished by the establishment of electrical consumption
quotas, limiting the end uses for which electricity can be pur-
chased, requiring certain energy efficiencies for bui]diniﬁ, appii-
ances, and industrial equipment and processes.

Generally, all utilities in the Pacific Northwest, including
entities such as the Supply System, can legally implement educational
conservation programs. Utilities are presently running advertisements
on the savings of energy through wise use and reduction of waste.
Private utilities and municipal lighting departments may be able to
conduc* incentive conservation programs. Public utilities and agencies .
such as the Supply System do not presently have the legal authority to
implement incentive conservation programs. Mandatory programs may only
he implemented by governmental bodies empowered with legisiative author-
ity. These bodies include cities, counties, state, and Federal govern-
ments.

A short-term or immediate savings program could be implemented
to reduce the electrical loads in the Pacific Northwest by 570 Md or
approximately four percent in 1978-79. For example, residentiail and
commercial reductions in electrical space heating of 10% by thermostat
setback and reduction in hot water use of 15%, coupled with an indus-
trial sector reduction on the order of 3% would reduce the loads on the
order of 570 M. Implementation of this program would most 1ikely
require incentive and mandatory measures to ensure its success. Gov-
ernmental bodies with legislative powers would be the responsible agen-
cies for implementing these measures. A long term sévings program could

&-7
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also be implemented using the conserving actions described above. This
program would also most likely require incentive and mandatory measures
with governmental bodies being the responsible implementing agencies.
1t should be noted that these conserving actions must be implemented
above and beyond those already being accounted for in the West Group

forecast.

Environmental Impacts Related to HGP

See discussion in Section 8.1.

Environmental Impacts Related to Other Actions

[f the energy conservation program did not reduce the loads
sufficiently to replace HGP then it is reasonable to expect that some
energy would be purchased from the Pacific Southwest. The impacts of
this action are discussed in Segtion 8.1.3.

I[f the conservation program were more successful than nec-
essary to replace HGP, then alternate generation could be displiaced
and/or construction of new generation resgurces delayed.

Human Environmental Effects

Under this alternative it is assumed that the loads identified
in Section 3.2.3 would be reduced by 570 MW through a conservation pro-
gram. This would reduce the probability of an electrical energy deficit
accordingly, but would not eliminate it completely. 0Depending on the
nature of the consarvation program adopted, the people's freedom of

choice in the use of electrical energy will be reduced. The demand will
no longer be determined primarily by availability or cost of vroductign

and delivery but instead to some degree by legislative and administrative
decree.

Effect on Power Costs

With this alternative power costs in the Pacific Northwes:
will be affected incrementally by the decommissioning costs of HGP
and NPR and the Toss of revenue from sale of HGP energy. See the

discussion under Section 8.1.
L8



8.1.2 Replacement Generating Resources

Large central station generating resources which can be de-
veloped to serve Pacific Northwest loads have been described in numerous
reports.(8'4’8'5’8“6) Generally, the conclusions of these reports state
that nuclear fissjon and coal plants can be constructed now for use in
the 1985-1990 time frame.

0i1 or gas fired plants are not reasonable alternatives be-
cause of the uncertainty, cost, and Timited availability of oil and gas.
It is national policy to move away from use of these fuels for gener-
ating eleciricity. Geothermal and new undeveloped hydro are Timited by
resource availability and environmental considerations. Emerging tech-
nologies such as synthetic fuels (coal gasification, oil shale develgp-
ment, methane production), solar energy {central station), wind, ocean
thermal gradients, wave and tidal power are limited by present tech-
nology to small scale operation. While the principies are understocd,
the scale up of these methods to large central plants is not economical
nor technologically practical at this time.

The earliest a new generating resource could be deveioped to
repiace HGP would be gas turbines in the early 1980's with the attendent
fuel supply probiems. Nuclear fission and coal plants could be avail-
able in the Tate 1980's. Other technologies, if they turn out fo be
practicable, would be unavailable until well into the 1990's.

Environmental Impacis Related to HGP

See the discussion under Section 8.1.

Environmental Impacts Related to Other Actions

Each of the generating resources described above have impacts
associated with them. It is not reasonable to present specifi¢c impacts
becauyse many of them depend on the site and design features of a plant.
Generalized impacts associated with the various generating resources are
summarized in Table 8.1-1.

3-9
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Since none of the generating resources can be built until the
1980's, it is reasonable to expect that conservation programs would have
to be implemented and energy would have to be purchased from the Pacific
Southwest to repiace that lest from HGP. The impacts of these actions
are discussed in Sections 8.1 and 8.1.3 respectively.

Human Environmental Effects

With this alternative the Pacific Northwest faces an increased
probability of an electricai energy deficit until the new generating
resources are constructed {see Section 3.2.3).

See the discussion in Section 8.1.

Effect on Power Costs

With this alternative, power costs in the Pacitic Northwest will
be affected by three factors, the cost of decommissioning HGP and NPR, the
cost of purchasing power outside of the Pacific Northwest, if required and
the loss of revenue from HGP energy sales. See the discussion in Section 3.1 and

3.1.3.

8.1.3 Purchase of Energy from Qutside of Region

Purchase of 570 average MW of energy from cutside of the
region may be pcssible on a near term basis but does not represent a
reasonable alternative to the proposal. Purchase of energy is possible
only when another region has an energy supply in excess of its needs and
when transmission capability is available to transport the surpius
energy. Transmission capability presently exists between the Pacific
Northwest and two other regions, the Pacific Southwest and Western
Canada. Neither of these regions have sufficient resources available to
assure the supply of 570 average MW to Pacific Northwest on a reliable
basis.

However, durin§ some years it is expected that the Pacific
Northwest could purchase energy from the Pacific Southwest. The fol-
Towing discussion assumes that 570 MW of energy are purchased for a
given year:

8-11
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Environmental Impacts Related to HGP
See the discussion in Section 8.1.

Environmental Impacts Related to Other Actions

Most electrical energy generated in southern Califarnia is
from 0il fired plants. The generation of 570 average MW of energy
requires about 30,000 barrels of oil to be consumed daily. The en-
vironmental fmpacts of 0i1 fired generation are summarized in Column 3
of Table 8.1-1.

Human Environmental Effects

If 570 MW are avajlable for purchase from outside the rzgion,
then no human environmental effacts would occur in the Pacific Northwest.

Effect on Power Costs

With this alternative, power costs in the Pacific Northwest
wili be effected by three factors, the cost of decommissioning HGP and
HPR, the caost of purchasing power outside of the Pacific Northwest, i
required and the loss of revenue from HGP energy sales. See the
discussion in Sectieon 8.1 for decommissioning costs.

The cost of energy imported into the region depends on many
factors. These costs would range upward from 23 mills/kW-hr, the incre-
mental fuel cost for an oil fired unit. Using this cost of 23 mills/ki-
hr, the price for 570 average MW would be $115 million per year.

8.2 OPERATION OF HGP WITH PERIODIC REVIEW FOR CONTINUATION

An alternative to the proposal would be to make a decision at
this time not to operate the HGP indefinitely, but only for a limited
period of time after which the continued operation would be reviewed.
This alternative would allow HGP to provide energy during those years
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which are presently forecasted to have the greatest energy deficits in
the Northwest. ODuring the years 1981 through 1985, a number of new
generating projects are scheduled to come on line. These generating
projects do not “"replace" the HGP. Energy deficits are projected for
every year out to 1996.(8'7) It must be recognized that this alter-
native does not differ considerably from the pfoposa1. This alternative
could lead to later extension of HGP operation if warranted, as couid
the proposal lead to shutdown in the future.

Environmental Impacts Related to HGP

The environmental impacts discussed in Chapter 4 and_sum-
marized in Section 1.4 would continue to occur until shutdown. After

shutdown these impacts would no longer occur.

Envirormental Impacts Related to Other Actions

No other environmental impacts have been identified.

Human Environmental Effects

The short term human environmental effects which may occur if
HGP were shutdown would not be expected to occur with HGP continuing
operation. Long term effects would depend upon the actual loads ex-
perienced after shutdown and the actual construction schedules obtained
with the new generating projects. Shutdown-of the plant may stress the
power supply system after the period of 1983 if construction schedules

have slipped.

Effect on Power Costs

There would be no changes in the operating costs of HGP nor in
regional power costs under this alternative until shutdown. After shut-
down the decommissioning costs for HGP would be incurred. I[f power is
required beyond that time frame, then costs associated with the purchase
of energy outside the region would be fncurred.
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8.3 PLANT FACILITY AND SCHEDULE MODIFICATIONS

If a decision is made to continue operation of HGP for either
a limited or indefinite period of time, then a number of alternatives
are available to modify the physical plant structures or to schedule
plant operations. Such alternatives may be reasonable in terms of the
proposal's objectives, depending upon the cost of such modifications and
the period of operation assumed. However, none of the alternatives are
considersd reasonable in terms of lower environmental costs or a de-
creased level of environmental degradation, due to the absence of dis-
cernible, significant, adverse impacts. Modifications could be con-
sidered by the appropriate owners for both the HGP and the NPR. -~

8.3.1 Modifications to HGP Plant Facilities

The major interactions between HGP and the environment are
related to the onca-through cooling of the HGP's condensers. These
interactions may be changed by making modifications to the intake struc-
ture, changes .in the discharge structure, or use of off-stream cgoling.

Alternative Intake Structures

The presaent intake system is estimatad fto remove less than
1000 downstream fall chinogk fry each year through impingement {see
Section 4.3.1}. The number of fry affected by the intake may be reduced
by either constructing a Targer intake with a reducasd approach veioc-
ity to the screens or by constructing a new offshore intake submerged
close to the bottom in the Columbia River.

Construction of additional intake area along the shoreline was
previously studied.(s'a) This alternative considered the construction
of two additional pump bays on the northeast side of the intake struc-
ture. The effact of this construction would be to approximately halve
the intake velocities experienced at the screens. Since two of the
pumps in the existing facility would be moved into the new facility, no
additional pumps would be required.
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An alternate to the above system would be the construction of
an offshore intake in the bed of the Columbia River. This system wouid
have two advantages over the existing shore based system., First, it
could be located well offshore where downstream chinook fry would not be
expected to congregate. Hence, the exposure of the fry to the intake
would be minimized. Secondly, the system, consisting of perforated
pipes lying just off the bottom, could also be designed to have low
intake velocities (less than 0.5 feet per second). Intake systems
similar to this are being designed for use on three other Supply System
projects.(g'g’g'lo) These intake systems have been evaluated in the
Nuclear Reguiatory Commission Final EnvirohmentaT Statement(a'll) and
determined by Nuclear Reguiatory Commission to be an acceptabte alter-
native to the river bank intake system. One disadvantage of this intake
system would be the extremely large size of the perforated pipes re-
quired to handle the flows at HGP.

Environmental Impact Related %o HGP

Construction of either of the new intake facilities described
above would have beneficial impacts in that fewer downstream migrant fry
may interact with these intakes than the present system. However, since
the present system is estimated to remove less than 1000 downstream
migrant fry per year from the river the benefits would be small.

Adverse impacts associated with the new intakes would include
increased turbidity and destruction of the river shoreline and bottom
during the construction phase. Historically, a considerable amount of
construction has been done on this reach of the Columbia River without
significant long-term detrimental effects. The construction impacts
would be temporary and would not be reasonably expected to harm the
salmonid populations.

Environmental Impacts Related to Other Actions

No other environmental impacts have been identified for this
alternative.
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Human Environmental Effects

No human environmental effects have been identified for this

alternative.

Effect on Power Costs

In 1972 the cost for constructing an additional intake ad-
jacent to the existing structure were estimated to be $3 million and
would Tead to an annualized installed cost of 3200,000. These changes
represent $4.5 million capital investment and $300,000 annual operating
costs if escalated at 7%% to 1977. This would represent an increase in
power cost of between 0.05 and 0.1 mils/kwhr.

Cost estimates for a perforated pipe intake of the size re-
quired for HGP have not been developed. Installation of such a system
for HGP would be expected to cost considerably more than the intake

~expansion discussed above.

Alternative Discharge Structures

The present discharge structure passes approximate]y 60 per-
cent of the cooling water effluent through the last of the Tour ports on

 the discharge line. This causes higher temperatures to be experienced

in the river below that port than exist below the other three ports. It
would be possible to modify the discharge line to make the flow exit
uniformly through each of the four ports. This would increase the
dilution of the heated water discharged in the near field close to the
ports. It would not change the far field characteristics of the dis-
charge plume significantly. Obtaining uniform flow could be accom-
plished by the installation of additional baffles within the large 11
foot discharge line. This would force equal amounts of water through
each exit. '

A completely new discharge diffuser system could be designed

and installed which would significantly affect the near field temper-
ature region. The diffuser system could be made wider than the 150 foot
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width of the present system. For example, if the diffuser were designed
to be 750 feet wide and have uniform flow discharged, dilution on the
order of 1:15 could be reasonably expected within the first 500 feet
downstream.

Environmental Impacts Related to HGP

No significant beneficial environmental impacts could be
reasonably expected with either proposed alternative modification of the
discharge. The present system exposes less than 4% of the downstream
migrant fry to the hottest portion of the piume. Analysis of the
temperature-time exposure shows that no detrimental impacts are rea-
sonably anticipated (See Section 4.3.3}. Some data exists to indicate
that loss of equilibrium may occur to fish exposed to the centerline
of the piume directly below the last discharge port. Increasing the
flow out of the other ports or using a different diffuser system which
causes the plume to diffuse faster would increase the initial mixing of
the piume and decrease the exposure times that downstream migrants may
be exposed to higher temperatures. However, it would increase the
cross sectional area of the river influenced by the plume. It is not
clear that these changes wouild raduce impacts on the downstream migrants.

Temporary adverse impacts would be expected during the con-
struction phase of a new diffuser system.

Environmental Impacts Related to Other Actions

No other environmental impacts have been identified for this

alternative.

Human Environmental Effects

No human environmental effects have been identified for this

alternative.

tconomic Effect on Power Costs

Costs associated with either modification of the present
diffuser system are estimated to be on the order of one million dollars.
This-would represent an increase in power cost of less than 0.05 mils/kwhr.
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Alternative Cooling Systems for HGP

Another alternative available for minimizing the interaction

" of the HGP with the environment would be the installation of offstream

cooling. Several aliernative systems for closed cycle ccoling were
evaluated in 1972.(8“8) The resuits of these evaluations ars shown in
Table 8.3-1. Of the 5 alternative off stream cooling systems evaluatad
(which included helper as well as completely closed cycle off stream
cooling systems) the mechanical draft wet cooiing tower system appeared
to be the best alternative choice from both an economic and enviren-
mental standpoint. Installation of a system of this nature would,
compared to present HGP gperations, decrease the amount of water with-
drawn frcm the river by approximately a factor of 20 and decreass the
amouynt of heat discharged back to the river by a factor of 100. Approx-
imately 7 acres of land would be requirad for installatien of the cool-
ing towers. [% would take three tc four.years to complete instailation
of cooling towers.

At the present time the applicable regulations for effluent
guidelines for stream electric¢ generating nlants do not require the
installation of off stream cocling by plants such as HGP. State water
quality standards for the Columbia River would require ¢ff stream cooling only
if a Timited mixing zone for tesmperature were imposed upon the projects
discharge.

Environmantal Impacts Relatad 4o HGP

Utilization of off stream cocoling reduces the HGP's inter-
action with the aquatic environment since compared tc the presant cper-
ation, about 1/20th of the volume of water is removed from the River and
1/100th of the heat load is returned to the River. Therefore, intake
velogcities would be negligibly small and impingement would be nil.
Mixing of the discharge effluent in the present diffuser would be ax-
tremely rapid and would be undetectable (<O.5°F) within a very short
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TABLE 8.3-1

COST OF ALTERNATIVE COOLING SYSTEMS FOR A NEW
1200 MW PLANT USING THE EXISTING lIGP TURBINES*

(Millions of 1972 dollars)

On- Mechanical Draft Natural Braft Power Spray Open
Stream Wet Tower Wet Tower __Module Pond
Estimated
Investment Base 19.52 21.59 22.59 39.38
Capital Cost of
Energy Due to '
High Back Pressure 1.34 8.30 11.43 6.29 7.81
Capital Cost of
Pump Energy 1.73 3.63 4.29 2.51 3.74
Capital Cost of
Energy for
Terminal Heat Sink - 1.56 - 2.76 -
Capital Cost for
Water and Treatment - 0.58 0.57 (.59 .59
Capital Cost for
Operation and
Maintenance 0.19 2.21 1.43 3.37 .58
Capacity Penalty 1.39 8.02 11.38 6.31 7.72
Total Evaluated
Cost 4.65 43.82 50.69 44.42 59.82

* Taken From Reference 8-1

Dry
Towers

52.88

36.42

1.93

8.11

6.00
36.74

142.08



distance downstream. No significant beneficial environmental impacts
could be reasonably expected with this alternative because of the Tow
level of impacts at present. The existing intake system removes less
than 1000 smolts annually and the discharge system is not reasonably
expected to impact fry. Some data does exist to indicate that with the
present system loss of equilibrium may occur to fish exposed to the
centerline of the plume directly below the last discharge port. It is
not anticipated that a significant fraction of fish are impacted in
this manner with the present system.

Increased terrestrial impacts would be expected with con-
struction and operation of mechanical coeling towers. Approximately
seven acres of land would be required for both cooling towers. Seme of
this land would come from inside the present fenceline. Atmospheric
emissions of evaporative cocling water and salt drift could impact the
surrounding vegetation. Analysis of the effects of salt drift from
other Supply System projects on the Hanford Reservation indicate that
the terrestrial impacts are not reascnably expected to be signifi-

cant.(s'll)

Environmental Impacts Related to Other Actions

No other environmental impacts have been identified for this
alternative.

Human Envirgnmental Effects

No human environmental effects have been identified for this
altaernative.

Economic Effect on Power Costs

The capital cost of installation of a mechanical draft cooling
system was estimated in 1972 at 343 million. This would be $62 million
escalated at 7% per year to 1977. This would represent an increase in
power cost of 1-2 mils/kwhr. Additional costs would be incurred for
purchase of energy during construction and loss of generating capacity
due to higher turbine back pressure.
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8.3.2 Alternative NPR Effluent Treatment Facilities

NPR effluent treatment alternatives have been evaluated and
described in the Hanford Waste Management Operations Final Environmental
Statement.(s'lz) A summary of the five alternatives, included continuing
present operations, is shown below in Table 8.3-2. Alternatives 2, 3
and 4 listed in Table 8.3-2 are modifications for which funding has been

requested by ERDA.

Intake and discharge alternatives similar to those described
in Section 8.3.1 for HGP may be considered for the NPR. The impacts and
costs would be similar to those presented in Section 8.3.1 because the

two systems are similar.

Envircnmental Impacts Related to HGP

No environmental impacts related to KGP have been identified
with this alternative.

Environmental Impacts Related to Other Actions

Tne reduction in radionuclide discharges is shown in Table
8.3-2.

Human Environmental Effects

No human environmental effects have been identified with this
aiternative.

Economic Effect on Power Costs

The economic effects are shown in Table 8.3-2.

3.3.3 Schedule Modification for HGP

Another alternative to the continued operation of HGP is to
place limitations on the schedule within which HGP is operated. These
limitations could be either seasonal or annual in nature.
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TAGLE 8.3-2
il REACTOR EFFLUENT TREATMENT ALTERNATIVES*

Radtonuclides Discharged, Ci/yr
»66 hr half-l1ife

_ _To Crib {Soil) . _To River Costs, FY-77 %
N ggCQ . ggCn Annual Installation
(a) *13]Sr (a) *1375r Incremental Time, Honths
Alternat tves Tatal g Tota) o Cs Capital Operating After Funding
1. Continue Present 5,400 410 206 <1 - - -
Operations :
2. Relaject Rupture 4,300 330 205 <1 600,000 - 12
Monitur Bleed
Loop
3. N Fuel Basin 3,900 240 204 <1 2.200,000(") 40,000 24
Closed Loop
Cooling
4. Provide both 2,800 150 203 <] 2.800.000(c’ 40,000 24
Reinject Rupture .
Loop and Closed
toop Cooling
5. Total) Effluent 00 <1 200 <] 22,000,000 600,000 16

Treatmeat plus
W Basia £losed
Loop Cooling

ia; locludes 200 Cifyr tritfum which moves divectly with the bulk water effluent.
L) The July 1975 cost estimate is 4 million dollars.
{d} The July 1976 cost estimate is 4.6 million dodlars, _ I

+ Source: EnpA-1530(812)



Seasonal Limitaticns

The proposal envisions the continued operation of the HGP to
produce up to five biliion kilowatt hours annually. If the HGP is
operated at full power of 860 megawatts, the five billjon kilowatt hours
is generated in 2 period of 242 days. Assuming four refueling outages
of approximately 10 days each and 23 days of unscheduled outages, then
305 days are required to generate the energy from HGP. That leaves
approximately 60 days during the year when HGP would be shutdewn. At
the present time HGP is shut down during the summer when excess water is
available in the rivers and the less expensive hydro generation can be
uti1izeﬁ to provide energy for loads in the Pacific Northwesi.

One alternative to this ﬁcde of operation would be to schedule
the 60 days outage during the spring (primarily during April and Mazy) sc
that HGP is not operzting when fry are in the river. Another aiter-
native is to scheduie the 60 days outzge during the late summer (pri-
marily during August and September) when Columbia River temperatures are
highest. A third alternative is to split the 60 days outage so that HGP
is not operating for about 30 days in either the spring cr the late
summer. '

If HGP is shutdown during either the spring or fali, it may be
desirable to not operate the HGP during the high flow periods of late
May, June and July. If this occurs, the HGP would produce Tess than the
full & billion KW-hr. If the project were operated during the high fleow
period, it is re§sonab1y expected that in a year with average water
there would be more power available in the Northwest than could be
either consumed regicnally or exported. If this occurred, then less
generation would be provided by the hydro facilities with a resultant
spillage of additional water.

Environmental Impacts Related to HGP

Shutdown of HGP during late March, April and May would eiiminate
impingement at the intake of fall chinoak dry emerging from the gravel
between HGP and Priest Rapids Dam: According to the analysis in Section
4.3.1 an average of less than 20,000 per year may be inpinged at the
HGP intake screens with less than 1,000 of these fry being lost. Also minor
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passage of fry behind the screens may occur. This loss is not reasonably
anticipated to effect salmonid populations in the Hanford Reach. Shutdown
during the spring would also eliminate an interaction between the
discharge and the fry emerging between HGP and Priest Rapids Dam. The
analysis in Section 4.3.3 shows that exposure to the plume is not

expected to significantly impact the downstream migrant fry. Some

data exists which indicates that if the fry were going downstream

at the bottom of the river and were fully exposed to the center of the
plume coming out of the end port of the discharge, loss of equilibrium
may occur. It is not reasonably anticipated that loss of these fish would
constitute a significant impact to the salmonid populations in the Hanford

Reach.

Shutdown of the HGP during the late summer and early fall (August
and September) would eliminate thermal additions to the Columbia River
when river temperatures are highest. The temperature increase of the
Columbia River once the HGP discharge is fully mixed is shown in figure
4.1-9 as a function of the river flow rate. The frequency of occurence
of river temperatures with and without the heat discharge is shown in
figures 4.1-10and 4.1-11 for points downsiream of the discharge. Over
the 30 year period of record from which figquresd.1-10and 4.1-11 were
developed, the use of once through cooling is calculated to increase
the time the river temperature exceeds 63°F (ZOOC) at North Richland from
0 to .2 percent and at the Washington/Oregan border for 2.0 to 2.7 percent.
This would correspond to an average increase of from 0 days to 0.7 days in
North Richland and from 7.3 days to 9.9 days at the Washingten/Oregon
border, although in some years the increase would be shorter and in other years
a longer period of time. This alternative would reduce stresses on
fish during the August-September period to the extent that an increase
in river temperature tends to aggravate those stresses. Passage through
the plume during August and September of fry spawned upstream of Priest
Rapids Dam is not expected to impact the fish significantly. Although
some data shows that loss of equilibrium to fish passing directly through
the plume below the end discharge port may suffer a loss of equilibrium.
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Envirgnmental Impacts Related to Qther Actions

[f HGP were shutdown in the spring and/or fall but operated
during the high water time of the year as well as in a year when average
flows occur, additional spillage of water at the Columbia and Snake
River dams would be raguired. This wouid be beneficial for fry mi-
grating downstream at that time. However, it could resylt in increased

nitrogen supersaturation below the dam.

I¥ HGP wers shutdown for the spring and/or fall and alsc not
operatad during the high~flow months, then the full 5 billien KW-hr
could not be produced. During average or better water years when some
energy is generated above the needs of the Pacific Northwest, less
energy woulid be available for export outside the regicn, primarily to
Califernia. This would rzquire more generaticn in California using oil
fueled plants. The impacts of this action are discussed in Section
g8.1.3.

Human Environmental Effects

No human environmental effects associated with this alter-

native have bDeen identified.

Effacts on Power Costs

Under the present arrangements between the Supply System and
ERDA, the Supply System is obligated to pay for sufficient steam fo
generate up 0 the maximum number of KW-hr specified, if steam is
available from the NPR, reqardless of whether HGP generates
the power or not. I[f these same conditions are in the new contracTt
and if HGP were to produca less than 5 billjon KW-hr the
total cost would remain the same and the cost per KW-nr would
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be increased proportionately. If replacement power were purchased for

the region {as would be the case n a Tow water year,) then there would be
an additional charge for the replacement power.

Annual Scheduling Limitation

Another alternative for operation of HGP is to maintain the
HGP as a "critical year resource.” Under this concept the HGP would be
operated only if a low water year were to occur and an energy deficit
were projected for the coming year or two. A decision on this could be
made each year in the early summer; i¥ operation for the following year
were then necessary, the HGP would be started. If sufficient water were
available in the reservoirs and in the rivers to carry the Morthwest
loads through the year, then HGP would remain shutdown.

Environmental Impacts Related to HGP

With this alternative the impacts associated with the present
operation of HGP and described in Chapter 4 would only cccur during
critical water years.

Environmental Impacts Related to Other Actions

Energy generated by HGP and sold to California in some years
would not be available for export from the region. This would require
California to generate electrical energy using oil fired plants. The
environmental impacts of this action are discussed in Section 8.1.3.

Human Envirgnmental Effects

No human environmental effacts related to this alternative
have been identified,

Effects an Power Costs

The annual cost of maintaining the HGP in a “cold standby"”
condition is on the order of $10 million. Costs for maintaining NPR in
a "cold standby" condition are not known at this time.
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CHAPTER 9

UNAVOIDABLE ADVERSE IMPACTS

Adverse impacts associated with continued operation of the HGP

are:

0 removal of less than 1,000 fry annually

0 passage of less than one percent of the drifting orga-
nisms through the condensers

0 minor shifts in the bottom community directly below the
discharge -

o] incremental increase in Columbia River temperature

Adverse impacts associated with the continued operation of the
NPR may arise from radicactivity released to the air and river, lcng
term waste storage and cooling water flow.

Before decisions are made to adopt'mitﬁgating measures a value
judgement must be made as to whether the adverse impacts are significant
enough to warrant the impacts and costs assocjated with these mifigating
measures. The adverse environmental impacts associated with the contin-
ued operation of HGP are judged to be not significant. The interactions
of the HGP with the environment cause only minor damage to individuals
in the ecosystem and do not cause changes in the populations. Operation
of the HGP for some ten years has shown no discernable interference with
the protection and propagation of a baianced, indigenous population of
shellfish, fish, and wildlife in the Coiumbia River. The present pro-
posal does not include adoption of those mitigation measures discussed

in Chapter 7.
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Fishes," Trans. Am. Fish Soc., Vol. 73 (1943), pp. 32-36, 1945,

M. P. Fujihara, "Furunculosis and Columnaris Disease in Coarsefishes
and Anadromous Salmonids," In: Pacific Northwest Laboratory Annual
Report for 1972, BNWL-1750 PT2 VC-48, pp. 6.23-6.25, 19872.

Washington Public Power Supply System (lLead Agency), Final
Environmentai Impact Statement Supplement for Furtherance of
WPPSS Nuclear Projects Nos. 4 and 5, Richland, WA., Aprii 1976.

R. E. Fallen, et. al., Environmental and Socioceconomic Impacts of
Sales of Secondary Electrical Energy to California, Stanford Research
Institute for thne Bonneville Power Administration, May 1876.

Woodward-Clyde Consultants, Western Region Envicon Division,
Socineconomic Study: WPPSS Nuclear Projects ! and 4, prepared
for Washington Public Power Supply System, Richland, WA., April 1875,

Management Consulting Services/the Planning Group, a Report
Representing the Final Report on Financial Impacts of WNP-1, 2,

and 4 Projects aon Government Entities in the Tri-Cities, Washington
area, sent to Larry Coons, Construction Impact Group, Richiand,
WA., September 22, 1976.

"National Register of Historic Places," Federal Register, National
Park Service, Dept. of the Interior, Vol. 41, No. 28, Part II,
February 10, 1976. .

David G. Rice, Archaeoglogical Investigations at the Washinaton
Public Power Suppiy System Hantord No. 1 Nuciear Power Plant
Benton County, Washington, to United Engineers and Constructors,
Inc,, Philadelpnhia, PA., October 1, 1973.

PNUCC Subcommittee of Loads and Resources of Pacific Northwest
Utilities Conference Committee, West Group Forecast of Power
Loads and Resources July 1976-June 1987, a report sent to roward
C. Eimore Chairman, Pacific Northwest Utilities Conference
Committee, Wenatchee, Washington, February 18, 1976.

U. S. -Department .of the Interior/Bonneville Power Administration,
Load Estimating Manual: A Guide for the Preparation of Load Studies,
BPA, Branch of Power Marketing, Poyrtland, Oregon, Juiy 1965.

Ernst & Ernst, Review of Energy Forecasting Methodologies and
Assumptions, prepared for Bonneville Power Administration;
Wasnington D, C., 1976.
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3-31 K. P. Anderson, An Electricity Sales Forecasting Model for the
: States of Washington, Oregon, Montana, and Idaho, prepared for
the Pacific Northwest Utilities Conterence Committee, New York,

National Economic Research Associates, Inc., 1976.

3-32 Walter Butcher, George Hinman, and Paul Swamidass, Energy Projections
for the Pacific Northwest, Environmental Research Center, Washington
State University, Pullman, WA., September 1975.

3-33 Bonneville Power Administration Electric Energy Conservation Study,
prepared for Bonnevilie Power Administration and part of an envi-
ronmental impact study (January-June 1976), "The Role of BPA in the
Pacific Northwest Power Supply System, Including Its Participation
in the Hydro-Thermal Program", Skidmore, Owings & Merrill,

co ’ Portland, OR, July 1976. -
%éé - 3-34 PNUCC Subcommittee on Loads and Resourcas, Long-Range Projection
ey of Power Loads and Resources for Thermal Planning West Group Area
é%; 1976-1977 througn 1995-1996, a joint endeavor by representatives
o of the Pubiic Agencies, Private Utilities and Bonneville and based
vy on the {1976) West Group Forecast lLoads and Resources, April 16, 19786.
cr
3-35 K. P. Anderson, Testimony before the Montana Department of

National Resources and Conservation relating to Hearings on
Colstrip Units 3 and 4, March 30, 1976.

4-1 Field Detarminations of the Temperature Distribution In the Hanford
Number One Condenser Cooling Water (ischarge Plume, Battelle Pacific
Northwest Laboratories, Richiand, Washington, November 1972.

4-2 R. T. Jaske, An Analysis of the Physical Factors Governing the Size
and Temperature Gradients of the Hanford trfiuent Plumes, 3NWL-CC-1261,
Battalle-Northwest, Richiand, WA., June 1967.

4-3 R. 7. Jaske and D. G. Daniels, Simulation of the Effects of Hanford
at the Washinaton-Oregon Border, SNWL-1344, Battelie-Northwest,
RichTand, WA., Juiy 1970.

4-3a Analysis of the Effect of WPPSS Nuclear Project No. 1 On
Columbia River Temperature Frequency, by Hydrocomp, Inc., for
the Washington Pubiic Power Supply System, June 1974,

4-4 R. H. Gray, 7. L. Page, E. G. Wolf, and M. J. Schneider, A Study
of Fish Impingement and Screen Passage at Hanford Generating
Project-A Progress Report, Battelle-Northwest, Richland, WA.,
January 1975.

4-5 T. L. Page, R, H. Gray, and £. G. Wolf, Report on Impingement
Studies. Conducted at Hanford Generating Project March and
Aprii 1975, Battelle-Northwest, Richland, WA., June 197%.

4-5 T. L. Page, R. H. Gray, and D. A. Nejtzel, Fﬁsh Impingement Studies
at the Hanford Generating Project (HGP) December 19/5 throuah
April 1976, Battelle-Northwest, Richland, WA., August 1376.
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Letter, Thor C. Tollefson, Director, Washington Department of
Fisheries, to Dr. Mark J. Schneider, Battelle, Pacific Northwest
Laboratories, November 12, 1973.

Battelle Pacific Northwest Laboratories, Final Report on Aquatic
Ecological Studies Conducted at the HGP, 1973-1974, Contract

2311201335, Battelle-Northwest, Richland, WA., March 1976.

C. C. Coutant, "Biotogical Aspects of Thermal Pollution I,
Scientific Basis for Water Quality Temperature Standards at
Power Plants,” CRC Critical Reviews in Environmental Control,
Vol. 3, No.l, pp. 1-24, 1972.

Environmental Protection Agency, "Columbia River Thermal Effects
Study," Biological Effects Study, Vol. 1, 1971.

E. M. Mains and J. M. Smith, "The Distribution, Size, Time, and
Current Preferences of Seaward Migrating Chinook Sailmon in the
Calumbia and Snake Rivers,” Fisheries Research Papers Vol. 2,
No. 3, pp. 5-42, 1964.

D. L. Park, "Seasonal Changes in Downstream Migration of Age Groups
of Chingok Salmon in the Upper Columbia River," Trans. Am. Fisn
Soc., Yoi. 98, pp. 315-317, 1969.

J. R. Brett, "Temperature Tolerances in Young Pacific Saimon,
Genus Oncorhynchus tshawytscha," Jeurnal of Fisheries Research
Board of Canada, Volume 9, No. 6, pp. 265-323, 18%2.

J. M. Dean "The Response of Fish to a Modified Thermal Envirorment,”
pp. 33-63 in Responses of Fish to Environmental Chances, W. Chavirg
(ed.}, €. C. Thomas, Springfield, ITiinois, 1%/3.

L. Templeton, R. J. Olson, "Predictive Model of Mortality of Young
Fish in a Thermal Plume," Presented at the Third National Radiocecology
Sympesium, Oak Ridge, TN,, 1970.

£. C. Coutant, "Responses of Salmonid Fishes to Acute Thermal Shock,"
Annual Report for 1968 to the USAEC Division of Biolegy and Medicine,
yol. 1, Life Sciences, Part 2, Ecological Sciences, BNWL-1050,
Battelle, Pacific Northwest Laboratories, Richland, WA, 1969,

C. C. Coutant, Thermal Resistance of Adult Coho and Jack Chinock
Salmon and SteeThead Trout from the Columbia River, BNWL-1508,
Battelle, Pacific Northwest Laboratories, Richiand, WA, 1970.

C, C. Coutant "Relative Vuinerability of Thermaily Shocked Salmonids
to Predation,” In: Annual Report for 1969 to the USAEC Division of
Biology and Medicine, vol. 1, Life Sciences, Part 2, Ecoiogical
Sciences, BNWL-1306, Battelle, Pacific Morthwest Laborataries,
Richland, WA, p. 3.11, 1970.
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4-19

4-20

4-21

4-22

4-23

4-24
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4-25

4-26

4-27

C. C. Coutant, Effect of Thermal Shock on Vulnerability to Predation
of Juvenile Salmonids I; Single Shock Temperature, BNWL-1521,

Battelle, Pacific Northwest Laboratories, Richland, WA, 1970.

€. C. Coutant, Effect of Thermal Shock on Yulnerability to Predation
in Juvenile Salmonids [I; A Jose Response in Rainbow Trout, BNWL-1519,

Battelle, Pacific Northwest Laboratories, Richland, WA, 1970.

C. D. Becker, and C. C. Coutant, Experimental Drifts of Juvenile
Salmonids Through Effluent Discharges at Hanford Part I 1968 Drifts,

BNWL-1499, Battelle, Pacific Northwest Laboratories, Richland, WA, 1970,

C. D. Becker and €. C. Coutant, Temperature, Timing and Seaward
Migration of Juvenijle Chinook Saimon from the Centrai Columbia
River, BNWL-1472, Battelle, Pacific Northwest Laboratories,
Richland, WA, 1570.

C. D. Becker, C. C. Coutant and E. F. Prentice, Experimental Orifts
of Juvenile Salmonids Through Effluent Discharges at Hanford Part II;
1969 DrifTts and Conclusions, BNWL-1527, Batteile, Pacitic Northwest
Laboratories, Richland, WA, 1971.

C. C. Coutant, J. M. Dean, and C. R. Cole, "Modeling Thermal Death
of Fishes in Fluctuating Lethal Temperatures,” In: Annual Report
for 1967 to USAEC, Division of Biology and Medicine, vol.l, Life
Sciences, Part 2, Ecological Sciences, BNWL-1306, p. 3.3, Battelie,
Pacific Northwest Laboratories, Richland, WA, 1970.

J. M. Dean and C. C, Coutant, "Lethal Temperature Relations of Juvenile
Columbia River Chinock Saimon," In: Annual Renort for 1967 to USAEC
Division of Biology and Medicine, voi. 1, B3ioiogical Sciences, SNWL-714,
p. 95, Battelle, Pacific Northwest Laboratories, Richland, WA, 1968.

G. R. Snyder and 7. H. Blahm, Survival Times of Juvenile Salmonids
Exposed to Water Temperatuyres Causing Thermal Shock, Manuscript 3,
Columbia River Thermal Effects Study, August 1970.

C. C. Coutant, Behavior of Sonic-tagged Salmon and Steelhead Trout
Migrating Past Hanford Thermal Discharges, In: Annual Repcrt for 1968,
vol. [, Life Sciences, Part 2, Ecoiogical Sciences, BNWL-10%Q,

pR. 2.39-2.44, Battelle, Pacific Northwest Laboratories, Richland,

WA, 1969.

C. C. Coutant, "Temperature, Reproduction, aﬁd Behavior," Chesapeake
Science, vol. 10, no. 3, pp. 261-274, 1969.

0. G. Watson, Fall Chinoock Salmon Spawning In the Columbia River
Near Hanford, 1947-1969, BNWL-1515, Batteile, Pacific Northwest
Laboratories, Richland, WA, 1970.
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4-31

4-32

4-34

R. 0. Gilbert, G. J Paulik, and D. G. Watson, Statistical Analysis
of Factors Influencing Fall Chinook Redd Counts Near Hanford on
the Columbia River: 1947-1969, BNWL-SA3973.

A. Olson, R. E. Nakatani and T. Meekin, Effects of Thermal
Increments on Eggs and Young of Columbia River Fall Chinook
BNWL~1538, Battelle, Pacific Northwest Laboratories, Richliand,
WA, 1970.

M. P. Fujihara, "Columnaris Exposure and Antibody Production in
Seaward and Upstream Migrant Sockeye Salmon." In: Annual
Report, 1967, pp. 14-19, Battelle Memorial Institute, Pacific
Northwest Laboratories, Richland, WA, 1968.

G. R. Bouck, et., al., "Observations c¢n Gas Bubble Disease In
Adult Columbia River Sockeye Salmon {Oncorhynchus nerka),
Pacific Northwest Laboratory, Federal Water Quaiity Admin-
istration, Corvallis, OR, June 1970 (unpublished manuscript).

Allen, R. L., T. K. Meekin, Pauley, G. B. and M. P. Fujihara,
"Mortality Among Chinook Salmon Associated with the Fungus
Dermocystidium," J. Fish Res. Bd. Canada, Vol. 25, No. 11,
pp. 2467-2475, 1568. '

Washingten Public Power Supply System {Lead Agency), Final
Environmental Impact Statement Suppiement for Furtherance of
WPPSS Nuclear Projects Nos. 4 and 5, Richland, WA, April 1975.

tInited States Energy Research and Development Administration,
Final Environmental Statement, Handford Waste Management
Operations, ERDA-1538, Richland, WA, Decemper 1975.

Pacific Northwest Utilities Conference Commit{tee, West Group
Forecast of Power Loads and Resources July 1976-June 1987,
Howard C. Elmore, Chairman, Wenatchee, WA, February 18, 1976.

Energy Policy Project of the Ford Foundation, A Time to Choose:
America's Eneray Future, Ballinger Publishing Co., Cambridge,
Massachusetts, 19/4.

Skidmeore, Owings and Merrill, Electric Energy Conservation Study,
prepared for the Bonneville Power Administration, July 1976.

Washington Public Power Supply System. (Lead Agency), Final
Environmental Impact Statement Supplement for Furtherance
of WPPSS Nuclear Projects Nos. 4 and 3, Gener1¢ Uocument,
RTchiand, WA, April 1976.

The Science and the Public Policy Program, Energy Alternatives:
A Comparative Analysis, prepared for CEQ, ERDA, EPA, FEA, FPC, DOI,
NSF; University of Oklahoma, Norman, Oklahoma, May 1975.

10-7



g
-

{30+3.054

'y
£F7

Number

8-6

8-7

8-10

8-11

8-12

U. S. Atomic Energy Commission, Proposed Final Environmental
Statement Liquid Metal Fast Breeder Reactor, vol. II, WASH-1535,
Superintendent of Documents, U. S. Government Printing Office,
Washington D. C., December 1974,

Pacific Northwest Utilities Conference Committee, Long-Range
Projection of Power Loads and Resources for Thermal Planning
West Group Area 1976-1977 through 1995-1996, based on West
Group Forecast Loads (1976), April 16, 1976.

Washington- Public Power Supply System, Environmental Report for
WNP-1, filed with the Atomic Energy Commission (now the Nuclear
Regulatory Commission) in 1973, Docket No. 50-460, Richland,
WA, 1973.

S. Alam, F. E. Parkinson, and R. Hausser, Hanford Nuclear
Project No. 2, Air and Hydraulic Model Studies of the Perforated
Pipe Inlet and Protective Dolphin, LaSalle Hydraulic Laboratory
Ltd., Quebec, Canada, February 1974,

Battelle-Northwest, Appraisal of Water Intake Systems on the
Central Coilumbia River, Purchase Order No. BR-2808-7, Ricnland,
WA, March 1973,

U. S. Nuclear Regqulatory Ccmmission, Final Environmental
Statement Related to Construction of Washington Public Power
Supply System Nuclear Projects I and 4, NUREG-75/012, Wasn-
ington Public Power Supply System, Docket Nos. 50-460 and
50-513, USNRC office of Nuclear Reactor Regulation, March 1975.

U. S. Energy Research and Jevelopment Administration, Fina?l
Enviropmental Statement Waste Management fperations, ERDA-1538,
Richland, WA, voi. I and 2, Decemoer 13/9.
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Aquatic Organisms -

Background Radiation -

Background Dose -

Benthic Organisms (Benthos) -

BPA -

Capacity -

Capital Cost -

APPENDIX A
GLOSSARY

Organisms which live and grow in the
water.

The level of radiocactivity in an area
which is produced by sources other than
the one of specific interest: in the
Hanford region the background radiation is
produced by naturally occurring radicac~
tive materials in the c¢rust of the earth,
cosmic radiations, and the fallout from
nuclear weapons tests.

The dose received by individuals or popu-
lation due to background radiation.

Those organisms which are attached to or
live on the bottom of a body of water.

The Bonneville Power Administration which

is an agency in the United States Department
of Interior and is respcnsible for marketing
power from federal facilities in the

Pacific Morthwest. BPA also provides
services such as transmission of electri-
cal energy for other utilities.

The total amount of power which can be
produced at any one time by an electrical
generating system, normally measured in
units of megawatts.

The costs associated with -installation and

construction of generating capacity and
transmission.
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Coliform Count {Number) -

Columnparis -

Critical Water Year -

Discharge Structure -

Dissolved Oxygen (and
Gases) -

Decommission -

Dermocystidium -

A measure of the bacterial content of
water. A high coliform count indicates
potential contamination of a water supply
by human wastes.

A bacterial disease which infects Salmonids
in the Columbia River.

A year when the flows in the Columbia

River system are extremely Tow. These Tow
flows reduce the ability of the hydro-
electric system to produce electric energy.
The critical water year is used in planning
new generating capacity.

A structure or port in the middle of the
river through which effluents from the
plant are discharged and mixed with the

river,

Oxygen, nitrogen or other gases which have
been absorbed by the water and beccme
dissolved in the water. The amount of
dissolved gas (percent saturation) depends
on the water temperature. High dissolved
gas content can cause stress to fish.

The removal of a facility from operation

and placing of it in a standby condition

or the process of removing a ¢losed facility
from the site,

A fungus disease that infects salmonids in
the Columbia River.
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Dose -

Dose Committment -

Ecology (Ecosystem) -

Energy -

ERDA -

Entrainment -

Far field -

Fry -

A general term indicating the amount of
energy absorbed from incident radiation by a
specific mass. More particularly describes
the amount of radiation received by humans.

The integrated dose which results from the
intake of radioactive material when the
dose is evaluated from the beginning of
intake to a later time. (usually fifty
years); also used for the Tong term inte-
grated dose to which people are considered
committed because radicactive material has
been released to the environment.

The science which deals with relationships
between living organisms and their environ-
ment. An ecosystem is the biological
community along with its habitat.

As used in this EIS, this refers to elec-
trical energy measured as kilowatt-nours.

The United States Energy Research and
Development Administration.

The drawing into the thermal plume of
drifting organisms.

That area of the thermal plume greater
than approximately a thousand feet down-
stream from the discharge.

Juvenile fail chinook saimon of the zero

year age class. Fry generally do not possess
significant swimming ability.



Once through cooling -

Pacific Northwest -

Passage -

Pathogenic -

Periphyton -

PH -

Phytoplankton -

Plume -

PNUCC -

The direct use of river water pumped
through the condensers and returned

directly to the river at a higher temperature.

As used in this EIS, generally refers to
the states of Washington, Oregon and Idaho
and the western portion of Montana.

The flow of water and drifting organisms
through the intake screens, through the
condenser of the plant and back to the

river.
Capable of causing a disease.

Organisms that Tive attached to underwater
surfaces.

A measure of the relative acidity or
alkalinity of a solution. A neutral
solution has a pH of 7, acids have pH's of
7 to 1, and bases have pH's of 7 to 14.

Microscopic plants that live drifting in a
body of water. Algae are phytoplankton.

The detectable effluent from the discharge
as it mixes with the river downstream.

Pacific Northwest Utilities Conference
Committee. This committee deveiops the
West Group forecast of loads and resources
annually.



Population Dose -

Radiation -

Radiocactive Material -

Rem -

Salmonid -

Terrestrial Organisms -

Turbidity -

Water table -

The summation of individual radiation
doses received by ail those exposed to the
source then being considered.

Particies and electromagnetic energy
emitted by nuciear transformations which
are capabie of producing ions when inter-
acting with matter. Gamma rays and alpha
and beta particles are primary examples,

Material which undergoes spontameous
nuclear transformations (radicactive
decay) and produces radiation.

A unit of measure for the dose of radiation
which an individual may receive., The dose
of cne rem has the same biological effect
as one roetgen of X-rays. The term mrem

is also used to describe 1/1000th of a

rem.

This term is used to describe those species
of fish such as salmon and steelhead which
use the Columbia River for migration and

spawning.

Those plants and animals which live on
land.

A measure of the degree to which sediments
and other foreign matter are suspended in
water {cloudiness).

The upper boundary of an unconfined aquafer
surface below which saturated ground water
occurs.



West Group -

Whole body dose -

Zooplankton -

The West Group includes the states of
Washington and Oregon, portions of Northern
Idaho, those portions of Southern Idaho

and Western Montana served by BPA, and
small portions of Wyoming, Utah, Nevada

and California,

The radiation dose recefv@d by the entirs
body of an individual. This distinguishes
it from the dose received by a specific
organ such as bone or thyroid. -

Microscopic animals that live drifting in
a body of water.
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WASHINGION S1ALL

HIGHWAY COMMISSION

DLFARIMIND OF JUGHWAYS
RECLEIVED
-6 o

Batrs Rhplding
v WO 180U 70t

Decewber 2, 1976

He. R, A. Chltwood, Hinager

Licensing and Buvisoumental Programs
Waubtngron Pubdic Pouer Supply System
F. O, Bux 968

Hichlund, Wasliduglon 99352

Washingron Public Power Supply Syuiem
© Cont toued Opacsttion aof Hanford
Genurating Projectw
Draft Enviroumental Statvmeut

Dear Chiltvwoods

e have complered our gevicow of the Brafe Bovironmental Statewcat fur
the above prujoct, as reguiored Lo your latier of Hovembar 12.

The proposal doca wac appear Lo conflict with skisting or planncd
highway facilirics 4n the arca.

Thenk you for the opportuntty to review this toaformation.
Sincarcly,
RUSSELL. ALBERT

Asstacant Directur for
Planning and Rewearch

Z84 0.

By: R. B DAVIDSOH
Envizopdental Flawner

RAieh
RBO/BU

ces R, €, Scluster

Thiank you fur your review.

Response to Comments
Wghway Commission
Page 1



COvLINON D
PARIEL | LvANS \l\:—\“\“‘ %
€ Gl Wb LBA4 B \q1 WABHINGUTON HTATE

Mt B BOMAIN
Heudsh € Lasakly
WA GMAH

e sl

BALIM & Malagy
AUGHACE ¥iihe
WIS 1 WRUeE

POCALON: TRURSIOH AdDulinal Lintin

O aGR 128

@idsLiie,
CRAMEE I nCGasss Novesber 23, 1976

Hr. R. A. Chitwood, Manager

Licensing and Enviromuental Programs
Washington Public Power Supply System
P.0. Box 968

Richland, Washingion 90352

Dear Mr. Chiliwoud:

\“\I %ARKB & RECREATION COMMISBION

FHONE F3) 3233

DUYMPIA, WANNMIG I OH #0304

WoainyY auiéa 0.
35-2650-1020

Draft EIS -
Continued Operation

of the Hanford
Gencrating Projicl

(E-733)

Tue Mashinglon Stete Parks and Recreation Cowmdssion has reviewed
the above-puled docwment and does not wish to wake any cowment.

Hiank you for the opportunity to review and comswent.

Sincerely,
o St

David W. lleiser, Chief

Envirommantal Courdinalion

54
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Thank you for your review.

Response to Comments
Parks and Recreation Conmnlssion
Page 1
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Response to Comments

Dept. of Ecology

RECEIVLEDL
Pd(? - )
bl i ’ Page 1

tecesber 14, 1976
St ol
Witk yseon
T RY
ol ko
Washington Publlc Power Supply System .
fost Office Aox 968 't
000 George Mashington Way P
Richland, Washingten 99352
Re: Draft EIS on Continued Operation of the IGP

Atta:  R.A. Chitwood, Hanager
Licensing and Envirenmental Programs

Dear Hr. Chitwood:

Ihank you for the opportunity to veview your document. Review by our staff
has produced the attached comsents. He hope the cosments will be useful to
you. Since an EES is a decision making tool to ultimately decide on & pro-
posal, the cowpleteness and adequacy of addressing the proposal §s nost
vital.

Me appreciate the opportunity to have reviewed your statement. |f we can
he of further service to you, please feel frea to contact us.

Sincerely,

)
2, - -
A0 O S ¥
Donald 0. Provost

Ass|stant Divector
O0ffice of Conprehensive Prograws

HOP:b jw
Attachment

cc: Tom Meeker, Depariment of Fisheries
Dave Guffer, Department of Game
Fred Hahn, Departeeni af £cology
George llanson, Department of Ecology
John Stetson, Departument of Ecology 1
Dave Thospson, Department of Ecology
Rebert Stamoes, Environmental Protection Agency

Bl vl 3 Evand Loveiniar o A Uiggs. e kar Diynged Woalssgton 30500 Toiopheone (2a) Jul 2l



Decewser 14, 1976

Departwent of Ecology Consvents:

Draft Environmental Impact Statement --
Contlaued Operation of the Hanford Generating Project

J. As we mentioned in the pre-draft consultation response, WPPSS presently
possesses a State of Washington Waste Discharge Permlt for the NGP,
whereas your stalement an page 1-1 infers it to be an NPDES perwit,

2. Oa page 1-2 this statement is made, “However, the continued operation
of the NPA has utility independeat of the HGP and may accur regardless
of the decislon by the Supply System on HGP.* Hould this in fact Le
the case? It would appear the NPR could not operate without HGP wiless
tota) off stream cooling were provided. Thls seems quite remotel

3. Page 3-30, table 3.2-2 - Possibly some clarifications of assuaptions
used and conclusions drawn from this power forecasting method could be
Incorporated. Knowlng the basls for these tables would assist one 1o
readize what 1s intended rather than what one should assume, The energy
inpact of HGP 1o the power grid for both the West Coast and Washington
State would be beneficial. The speciflcs such as the awount of excess
reserva lype emergy used In the energy talance when It shows a deficit
would be helpful,

4. Very llttle discussion was pravided concerning what had been done regard-
ing spll} preventlon and containment far any hazardous substances. lhat
were the certaln changes made to veduce probability of ol and other
hazardaus substances reaching the water 1F a spil) occurred? Also, where
are the areas where there is stil) a potentlal risk of these materfals
eénteving state waters?

5. Analysis of seasonal limltations could be very informaltve toward realizing
when and how long a shul-down would accur (o meet water quality standards
and river tesperature Ywltations. [IFf INGP were down fur varylng Llnes of
4. 6, or B weeks during perfads In August and Septenber, what would be the
effect to river tewperatures and dilution zones that vary frow 30U feel Lo
1,000 feet at 200-font intervalst

6. Information on other off-streaw cooling alternatives, such as spray ponds
andfor large cooling punds on either ar both sldes of the river, could be
Included. Hhat Is the feasibility, costs, etc.?

7. HNumerous tiwes throughout the documentl the statemenls "No signiFficant
environmental tmpacts* and “Ho significant beneficlal environmental
{upacts could be reasonably expected,” are used. What criteria or
Judgment was utflized In deflaing “significant™? Oepending on ones
perception, 1t could take on way {nterpretations.

3313044, 0554

Response to Comments
Dept. of Ecology
Page 2

The Supply System was fssued NPDES Permit Ho. WAO02487-2 on
January 2, 1975 by the Mashington State Dept, of Ecalogy pur-
suant to the Federal Water Pollution Control Act Amendments
of 1972, Public Law 92-500.

See response numbers 1 and 2 to comments by U.5. Envirommental
Protection Agency.

The West Group Forecast 15 a reglonal forecast used by north-
west utilities as a planntng document for scheduling future
generation resources, The assusptions used in that forecast
are presented in detatl in References 3-28, 3-29, 3-30, and
1.33. The Interested reader ts referred to these documents for
a further discusslon of methodology. Dfscussions related to
ather forecasting ualhadologles for the northwest are glven

in the references 3-29 and 3-31.

A discussion of of) spill prevention and contatrnent at HGP
has been added to Sectlon 2.4.3.

Additional detal) has been included in Section 8.3.3 con-
cernlng seasonal limitations.

Additiona} detail has been tncluded in Section B.3.1 covering
the spray ponds and large cooling ponds.

1

SEPA Guidelines require that the responsible official dater-

mMeMﬂdlﬂumMsoflhemwwmmmtwﬂlbesMMfMuﬂU

effected by a proposal. Recognizing that what may be insig-

nificant Lo one Individual might be considered significant by
another, the following guldelines were used:



Response to Comments
Dept. of £cology
Page 3

A.  An actien Is consldered significant whenever there is a
probability of more than a moderate effect on the quality
of the enviromment.

B. Ao lwpact is considered siygnificant §if the plankton or
benthic communities are changed such that the balanced
indigenous population 1s appreciably harmed or threatened
or endangercd species are adversely Impacted, -

€. M impact 1s constdered stanificent tf fish communities
sufter appreclable hara.

(BLANK)
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Docember 17, 1976 .

Mr. R. A. Chitwood, Manager

Licensing and Eavironmental Programs
Washingron Public Power Supply Sysicm
P. 0. Box 468

Richland, Washington 99382

Dear Mr. Cld twood,

Re: Drafv BIS, Continued Operation of the
Henford Generuting Plant

Dear Hr. Chitwoad,

I have reviewed the above druft for the Office of
Compunity Development (Plannlng and Cosmmunity
Affalys Agency). The proposal is appareatly
compatible with local land use policles and plans.
We therefore have no substantive comments on the
proposal or the drafr L1S.

Slncufaly yours,

e
( - P

Jo_Scph #. La Tourretrta
Commmnldty Plonnlag Mvision

JEL:an

PRI RPN PP LTS Y { TPTEN N O TR M

L R A L T FYR I BT T P I TR TY B PR TP OR SR IVRY S AT [T PR TET ILRY AT T

Thank you For your review.

Response to Comments
OFfice of Conmunity Development
Page 1
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Nacembar 17, 1976

HMr. K. A, Chitwood

Hanagus, Llcansing & Environmental Programs
Hashington Public Power Supply

¥. 0, Box 968

Richland, Washington 99352

Dear Mr, Chiltwood;

Wo apolaylze for our late ruspanse, 4he Draft Envivonmenial lupact
Statement--Contlnued Operation of the Hanford Generaling Project--was
reviewed by our staff as requested. Comnants follow.

Tha Hashington State Dapartment of Game dues pot concur with state-
weata in the draft stating or implylng that there ave no adverse

environmental bwpacts from the oparation of the Manford Generaling
Project (NGP), and that witigating measures are nol necessary .,

Mditional comments follow accordlng to section heading,

Sunuwary

[ ]
My release of radlonuctidas and concentration in fish and wildlife I
should he wentioned and waste dlaposal should ba discussed.  Jn the

astimale that less than 1% of drifting organisms are exposcd Lo
passage through condensors, la It assweed that delft orgqunisms ace
&qually distributed throughout the river? (Paye L-1)

The heated pluwe can affect littoral plant and animal associalions, }
and flsh may bHe lmpacted as they swim out of the plume or durinyg
shutdown. A sudden drop of water Lemperatures as small as 2° C

van result in unstable swimming movementa in fish, and a 6° C drop
can cause death In some flsh. Fish could adapt to the warmer
Lemperatures of the plume, swim upstream, and suffer shouck Fram the
Arop in water tewpevatures, Slwilar problema could acewr during
shutdown. (Page 1-2, rtop paragraph)

What securlty problems exist with plutonivm? What radjoactive fission )
producks would be produced? s it accurate that the hiylwest doses of
vadiation to all humaus from the Nanford Gencral ing Froject would Le
0.16 wrem.?  (Page 1-2, paragraph 2)

33430430

i |
i

57

Response to Conmnents
Dept, of Game
Page 1

A detafled discussion of the radionuctide uptake and doses for
tervestrial and aqualic organlsms s given in Section 3.1.2
of LROA-1534.

The distribution of drifting organisms In the river ts shown in
fleference 3-9 to be uniform. Additional discusston relating to
the calculation has been provided {n Section 4.3.2.

The HGP plume is confined primarily to the center of the river
and does not siynificantly affect bittoral zones.

the subject of “cold shock® 1is discussed In Section 4.3.3. As
noted in Séction 4.3.1, Lhere {s pot a reasonably anticipated
siyniflcant adverse impact due to celd shock.

A delailed dlscussion of the security regulations used In the
handng and shipment of plutenfun by the U.5. Govorpment 1s
beyand the scape of this final E1S, The reader is referved
o the Y.5. [ueryy Resedrch and Development Adeinistration,
itichYand Operations Office, P.O. Dox 5%, Richland, WA 99352
for further information,
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Response to Cowments
Dept. of Game
Page 2

Fissfon products which are produced by the NPR and are con-
sidered 1u the processing and storage of wastes are discussed
in detait in ERDA-1538.

The radiocactive effluents from the NPR are projected to glve.a
dose of 0,16 wrem per year to a hypothetical maximum fndividual,
a non-existent person, who could live as close as possible to the
NPR and has dietary and recreation habits which maximize the dose
received. The closest poeint where an Individual could live In an
uwrestricted area §s 5.5 miles to the northwest of NPR. Higher
radiation doses may be recelved by *radlation workers" who work
ol the kPR Facility. ODoses recelved by these Individuals are
governed by ERDA Manua) Chapter 0500,
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Mr. R. A. Chitwood

" pecember 17, 1976

Page 2

What security problems do the New Production Reaction (NPH) cause, ' 7
especlally ft it }s manufacturing materials for atomic explosives?
Is weapon yrade plutonium produced at HGP?  (Page 1-4, paragraph 1) | 4

We do pot cuncur with your statement that lmpingenent, entrainment,
and thermal pollutlon result in a lack of ilmpacts, and that cooling ] 9
Lowers are not reasonable. (Page 1-4, paragraph 13)

What data do you have on radionuclide conceantration in anadromous

and resident fish, aguatic organisms, insects, and wildlife found

in the Columbia River and basin? Can It lLe stated that any discharye
of radloactive effluents is neyligible? (Page 1-5, parayvaph 1) |11

10

We cannol agree with your statement that present lwpacts are swmall

and mitigating measures need not ba taken. (Page 1-5) Tt is unlikaly
that the only fish lost from the operation of llanford are 1,000
chinook salmon. Even 1f only 1,000 chinook are lost, we consider 13
it a major loss. (Page 1-%, paragraph 4) l

12

Dascription of the Proposal

Would Fish that travel up the screen suffer any stress and possibly 1
succunh to disease once they are releasud to the Columbijia Niver?
{lPaye 2-13, paragraph J)

Poscription of the Existing Environment

He do not councur with the statement, “since no elements of the
envivonment are signiticantly affectud, all of the elewants of the 15
environment should be marked 'not applicable’". (Page 3-1, paragraph 2
In what ways do the thermal pluma, with jncreased temperatures, l
contribute to €. Columnaris diseases in fish? (Page 3-23, paragraph 5) 16

What months, and for how lony was WGP shat down over the last nine I 17
yedrs? At what percent of capacity did it operate on the average?
What is HGP doing to encouragqe conservation? (fage 3-13, paragraph 2) ||B

Environmental Impacts of the Proposal

We do not concur that elementsa of the enviropwent should be warked |19
"Hot Applicable®. (Page 4-1, paragraph 1)

What was the laryest fish sucked onto the intake screen? (Page 4-14, |
parayraph 2} 2

Tt would be helpful to kpow what months lwpingement and cutrainment
studles wure conducted. Steelbead peak spawnlng accurs in May, and
cmergent fry come out of the gravel in June, July, aml Augyust. Have
studies been performed on Lhe impacts of lwpingemenl and entrainment
in those mouths? (Paye 4-15, pavagraph 2)

21

8,

1.

12,

11.

Respense to Comments
Dept. of Game
Page 3

Security for the NPR Is handled by ERDA. See response number 5 to
comments of Dept. of Game above.

Re pletonium 1s produced at the HGP. The HPR produces a number of
different yrades of plutoniue. One possible yrade from PR is
"weapons grade” plutoniun.

The iapacts associated with lmpingement, entralnment, and thermal
discharye are dlscussed in Sectton 4.3, The alternative of using
cooling towers is discussed {n Section B.1.1.

Bate un radionuclfde concentrations tn anadromous and resident
fish and wildlife found in the Colunbla River and basin are pre-
senled in Lhe annual reports on énvironmental survelllance spon-
sored by the U.5, Energy Research and flevelopment Administration.
the latest data i5 given tn the document BHML-1979 (Rev), Environ-
mental Surveillance at Hanford for €Y-1975, Battelle, Pacific

Hortiwest Taboratories, R1chYand, WA, June 1976.

The statement on page 1-5, paragraph 1 {s that “The present dis-
charge results in negligible doses.™ not that “any discharge of
vadioaclive effluent fs negltgible.* The statement as it {s
presented In the draft £!S 1s correct.

The maynitude of the Impacts are discussed In Chapter 4 of the
draft and final EI5. Dased upon this discussion the Supply System
Judges the present impacts to be small. The loss of 3,000 chinook
salmon fry is related to operation of the tatake structure at HGP.
This is not a major loss because {1t represents a very small frac-
tion of the total muber of downstream migranats.

See response aumber 7 to comments by the Dept. of Ecology for a
discussion of what constitutes a signiflcant lwpact.

Yhe studies conducted to determine the mortality of fish impinged
on the Lraveling screens Included holding fish for 96 hours (4
days) after fwpingement occurred. Holding and observing fish for
96 hours tu determine mortality is a standard and reasonable ex-
perimenlal method vsed by fisheries biologists. At the end of the
%6 hour period the behaviar of fish.which had been impinged was ob-
served to be similar to behaviar of those fish used as controls. No
obvtous stressds such as descaling er physical damage were observed
on those fish released after 96 hours.

See response number 7 to comments by the Dept. of Ecology for a
discussion of significant fmpact.
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18,
19,

20.

21,

Response to Conments
Dept. of Game
Page 4

Thy fmpact of temperature increases in the Coluwbia River on €,
cotumarls is discussed dn Sectlon 4.3.3.

Yhe HGP has yencrally operated between mid August of one year to
the end of April the following year. bBuring May, June and July,
high water In the Colunbia River system praovides sufficlenl power
that UGP's operation Is not required. The average capacity facter
{ifined as the actual kitowatt hours produced divided by the num-
ber of k¥lowatt hours which could be produced {f JIGP aperated 165
days a year al 860 #i) for the last Five years Is 453,

Sue ru:poﬁse uber 17 to comments by M. Kobert G. Walton.

See response number 7 to coaments by the Dept. of Ecology for a
discussion of significant dmpacts.

The laryest fish found fupinged on the HGP intake screens was a
badly decowposed chinovk salson with a fork length of 71.5cm.

Sampling of the intake screens has been coadycted for every month
af the year except July. The IIGP 1s normally shul down during July
due tu the lack of need For power frow HGP at that tiae,
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Mr. R. A. Chitwood
Pecewmber b7, 1976
Page )

encounter loss of equilibrium? Changen of temperatures as low as
2* C have resulted {n equilibrium problems for sowe fish. (Page

Is It accurate to state thiat a fish leaving the plume would not
22
4-25, paragraph 1)

Hith alternative spawning grounds elimipated, it may not be accurate

to state that continued spawning indicates that those areas are still |23
quile acceptable to salwon. They have nowhare else to go, (Page

4-29, paragraph 1)

Wherae o the closesl stwvelhead spawnlng occurring? (Page 4-30, |24

paragraph 2)

Are any flsh atitracted to the plume to feed? (Page 4-130, paragraph 13} |25
while secondary impacts may not be as great as those caused by other
factors, they should not be played down. The Game Departmuent considers| 26
any loss of wildlife habjitat to be aslgnificant. {Page 4-31, paragraph
2)

Studies should be conducted on fish impingement at the NPR facillLy.
It way be faulty to reason, because NPR is smaller than hGe, It
produces no signlficant impact to the aquatic environmont, especially
when both operated at the same tiwe. (Page 4-34, paragraph 1 and 2)

2!

It is8 unlikely that burning of 640,000 gallons of oil would produce IZB
no impacts to air quality. (Page 4-38, paragraph 1)

*AMdverse Enviropwental Impacts Which May Be Mitigated

We do pot feel the plume modsls adequately assess fmpacts to salmonids
and that no. potential risk to salmonid populations uslng Banford reach
atill exists, (Page 7-1, paragraph 3}

1 29

We sti}l recommend a closed cycle cooling system,

{Page 7-13, paragrapt
1) {20

Alternatives to tha Proposal

It may be lnaccurate to state a lack of growth means an increase in
unemployment, and imply that growth would wean a daecrease in unemploy-
ment, (Paye B-4, paragraph 1)

3)

Boed it pecessarlly follow that §€ HGP 1a shubL down, elecirlcelity would IJZ
peed Lo Lo purchased elsewherce? If NGP were shut down, what awount
currently spent on security could be saved? {(Page B8-4, pavaguaph 2) |]3

He Coneur with your sectiun an conservation.

(Pagas 8-5, 8-6, 8-7) L
What is the expected life of #GP? {Page 8-12)

| 35

e

22.

21,

24,

25,

26.

21.

28,

29.

Response to Coenients
Dept. of Game
Page &

The discussion on page 4-25 relates to the exposure of flsh which
have been acclimated at one temperature to a higher temperature.
Loss of equilibriun depends upon many things including the accli-
wated tewperature, the magnitude of the temperature change, the
time the fish |5 exposed to the higher temperature, and the species
of fish. For the condttions presented In Sectlon 4.3.3 it is not
reasonably anticipated that fall chinook fry would encounter loss
of eugllibriue.

The cantinued spawning of salmon in the llanford Reach over a perlod
of generations indicales that the spawning grounds are adequate for
salinon reproduction and are sti1) quite acceptable to the salmon.

Specific Individual steelhead spawning areas have not been iden-
tifled in the Hanford Reach. '

Limited studies have been done to determine {f fish are attracted
to the plume area. These studies concluded that attraction would
not appear to be a problem. Minor shifts In the benthlc community
in the plume below the discharge have been detected, These changes
may increase food availability in the plune for certain fish that
feed of f Lhe Loltom,

No attempl has been made by the Supply System to play down sec-
ondary lwpacts. The impacts discussed In Sectlon & are presented
al a Yevel of detal) related to the significance of the possible
Impacls. Since the HGP s an existing facility, loss of hablitat
assoclated with continued operation should be minfmal. See re-
sponse number 7 Lo comments by the Dept. of Ecology for a dis-
cusslon of significant impact.

Fish impingement at the MPR facility is a potential impact of which
ERDA {s aware. It Is our undevstanding that EROA has had dis-
cussions concerning the NPR fntake facilities with various state
and federal agencies {see page 3 of Natfonal Marine Fisheries
Seryice Yetter). In the draft and final EIS, the Supply System has
not reasoned that the NPR intake produces no impact.

The draft £1S did not state that the burning of 640,000 gallons of
el would not produce any {mpacts to alr quality. Instead, the
impacts are nbt expected to be sfgnificant dve to this relatively
small volume of fuel consumed annually.

The analysis performed In Chepler 4 {5 based not only upon plume
models hut on direct field measurements and laboratory experiments
uvvey @ wilde ranye of conditions. The techniques used are reason-
able methods for assessing the lepacts of the HNGP theymal discharge.
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30.

31.

3z,
33.

4.
15,

2

Response to Comments
Dept. of Game
Page 6

thie alternative of {nstallation of a closed cycle cooling system
is discussed tn Section 8.3.1.

The statement In paragraph 1 on page 8-4 refers to the location

of new {ndustrius 1n the State of Washington. Givea the increasing
nunber of persons of employment age in the State of Washington,
even without in-migration of new personnel, the conclusion that
fewer cuployment opportunities would cause efther an outmigration
or an increase in unewployment 1s correct.

It 15 pecessary to balance electrical loads and resources in the
Pacific Horthwest. If the HGP were shut down and electricity
were vequired, it would peed to be purchased frow outside the
Pacific Novthwest.

If UGP were shut down 1t 1s not anticipated that there would be
any clisnges {n the security required by ERDA. 1f the NPR were
shut down limfled savings in security may be passible due to fewer
nunibers of personngl befng employed at the Hanford Reservation.

Thand you.
HGP became operatlonal in 1966 and bonds were sold to be paid

off in 30 years (by 1996}, The LGP Is expected Lo have an
useful operating Vifetine in excess of 30 years.
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Mr. K. A. Chitwood
Becembor 17, 1978
Page 4

We urge you to wmake thoe wmodifications Lo bntuke stracluret, changes
in discharge structureés, and uwse of off straam cooling. (Paje D-14,
paragraph 1) bensfictal environmental lmpacts would occur from off
stream cooling. (Page 8-18, paragraph 2)

Great concern should be glven to the eavironment of all states;
however, ahould the Statea of Washington and Uregon sufter caviron-
montal degradation and risk of nuclear accident te postpone another--
In this case--California from coming to yrips with {ts envrgy/conser-
vation prablems? (Page 8-2, pacagraph 1}

Thank you for sending the drafi. Ws hope you find our comments
helpful.

Sincerely,

THE DEPARTMENT OF GAML
. - .

-fsz‘-é’ s :};t‘fﬁim
= " P

tab Zeigle t

hpplied Eculoyist

Enviconmental Hanagement bivision
BIicm

16

7

16,

i1,

Response to Cosents
Dept. of Game
Page 7

he digcusslon b Chapter 4 and Section 8.3.) {ndicate that present
impacts are not significant and fn many cases not discernable and
that woditications of Intake and discharge structures and the use
of offstresn coullng would not approximata Lthe proposal’s objective
al a lower envirommental cost or a decreased level of environmental
degradat fon, -

The wbjective of the proposal is not to supply California with
power until it can come to grips with energy/conservation problems,
e objective of the proposal is to maintaln extsting electrical
generaling resources which can continue Lo provide a base load
enargy resource for consumers in the Pacific Northwest. In those
years when high water occurs and the energy {s nob needed in the
Pacific Horthwest, the energy can then be transmitied to Callfurnia,
In our jhedyement the contlnued operation of the HGP will not

cause the states of Washinaton and Greqon fo suffer significant

env hromaantal degration.
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Becember 1, 19da

My, H, AL Chitwood, Hanafoer
Licensiug and Envivonwental Progross
Washuglon Mubbic Fowor Supply Systcu
i, 0, Do s

Richband, Wuihington @93l

Haay My, Chitwood;

The Hashinglon Public Powsr Supply Systow's Draft Envivonmental
lupact Statcuont on Contlnucd Oporation of the ianford Genorating
Project, issuad ou Noveebor 10, 1976, Las boen reviewed by the
Bepartwent of Lighving's Englusering Division, 0fflce of Environ-
wohtal Aflulea and Corporation Counsul ond hias been Judged to he

complete aud sufficleat ba detall.

1 owish o comuend you For huvieg dune a thorough job ow this Drafc

[HER
Siwcelily,

C}{' oty L}()-g tét

Cabittn Al W LG RY
Supeyinteudent

Usllzee

Uhgratbonsond CF dmgabiom, $oby Lo Db, BRES dbrad o, Seoliie, wadunaion el 98, Jous) ol SUOL

Hiank you fuy your review

Response to Comments
Seattle City Liyht
Page |
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DEPARTMENT OFF FISHIERIES
ROOM 115, GENERAL ADMINISTHATION BL0OG
OLYMPIA, WASHINGTON 04504
Phans. 151 6600

Decowber 23, 1476
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DEC 29 1976

. R. A. Chilwoeod, Manajer '

Licensh

vl amd Envivonmental Programs

Uashinglon Public Power Supply System
000 Gearge Mashingtun Hay

gRichland, Hashington

98152

Dear Hr. Chitwond:

W

have reviewed the Draft Envicvomiental Impact Statement on Continued

Operation of the Hlanford Generaling Plant and have the following cumments
reqgarding the salmon resource:

Pp.

pp-

LU

P

pp-

3-21 - final parvagraph. Relerence to the chinook spawning should
be In Lerms of nuabers of redds rather than ausber of chinook
spawning.

1-23, 2ud paragraph. A1) fall chinook fry have nol emcryed from I
the gravel by March.

4-1, neated Effluent Disteibution. This Department does oot condone
the continued dischargye of heated efiluents inlo Lhe Colwbia River |

which condd have an adverse effect on the salmon resource,

4-14, final paragraph. Once again, we cmphasize thal the fry Jdo '
not eserge from the gravel primavily in february and Harch.

4-15, (1nal paragraph. The statesenl regarding chinook losses al
the 1IPG intabe s wisleading. In 1976 a tota) of 12,000 chinuek
fry were lwpinged during the tesil period. The tesis regarding
survival were conducted in a completely protected enviromeent,
Whereas wild fish that have been Impinged will be much casler prey
for predatars, they will be descaled and sorve subjeci to disedse
and, tn addition, they may have received physical damage so severe
that they will cease feeding and migration.

The stalement does not address fish passage through the screens.,
During the first two years of stwly at the screens large mumbers of
chinook fry passed the screens.  Duvtng the 1ast two years of study,
investiyations to deteymine Lhe @aynitude of passaye thirough the

wlih

[

Response to Comments
Department of Fisheries
Page 1

The appropriate changes have been made In the fina) EIS.

The appropriate changes have been made in the final EIS.

Section 4.3.3 discusses the impact of the HGP's discharge on aguat-
ic biota. 1he discussion 1n Section 4.3.3 does not indicate that
there Is an adverse effect on the salmon resource.

Emergent fall chinook fry have been observed in the Hanford Reach
as early as December and fry have been observed still in the gravel
as late as April. Mowever, emergence occurs prisarily in February
and March.

See response nunber 14 to conments by the Department of Game.

!
Passaye studles were conducted on April 26, 1976. The results of
those studies are sunmarized in reference 4-6 and conclude, "The
small nusbers of flsh observed behind the HGP traveling screens
on 26 Aprl) 976 compared to Iupingement rates on the days imme-
diately preceeding...indicate that screen passage was low compared
to impingement”.



M. Chilwoid -2- e, 23, 146 g Response to Comments
Depariment of Fisheries
Paye 2

screens wers Not undertaben.  Fry were found beltind fhe screens bt
the magnitoude of Lhis loss was yeparted o5 uncertain.

7. lhe diccusston tn Section 4.3.1 of the final EIS has been expanded
fhe 1976 wortality flaures wire aol caxtyapolated to estiuate the . to fnclude additional detail on the estiwated numbers of fry

total loss. Buring 1975, the wortabity for the period Havoh 18 Lo tupact ed.

April 20 was B-9% of the tatal migration of 111,008 chinook and ex-
trapolated to 15- 182 wortaltty of the wivration Lo May 9. Even

though the plant shut down earlier Lthan usual durfay 1976, the
wortality should be extrapalated to the date that the plant wsually
shuls down to obrain realistic mortality flgures. R

Hhen these faclors are considered your estimaled yearly averaga 7
wartality fiyure of 1,000 chinook juvenlles is vidlculous)y lay.
This Departmeal cannol condope the cootioued operation of {nlake
screens that have been showa during fouy years of studies 1o have
a sigeiticant adverse fwpact on the saluwn yesource,

Hiese sdwt coumendls apply ta pp. 814, A] Lepuaiive Iy
first semlence, pp. 8-14, Eovirommenta) lapack Relat

sentence, pp. 8-18, Environsental Twpacts Nelated

geaph First sentence, pp. 9-1, First adverse (mpac

. The Supply System believes that a rather large and comprehensive

pe. 4-16 to 4-30, We cannot ayree with Lhe wujorily of your statoments body of tnowledge exists that defines fn buth peneral and specific

vegarding the effects on salwon. Huch of the evidence on effect or

ei-8

back of etfect on the sabuon resource Is inferred From |iwfted field
stutties, laboratory expeciownts or the lileratuwe. Data exlsts that
shovis that heated efflucnts have an adverse effect on salwon.

7-1, 15t payagraph - The statement 15 wade that installation of
cunling towers i3 ot Considered peasonable because of the low hwpacts
associated wilth the once Lhrow)h cooling system. MWe refterate that
the continued opevatfon of the plasl poses a potential risk to the
salwon resource and those risks camnot he adequately defined withical
fucther studies.

9-1, fina) pacagraph. 1t #s staled, *The adverse vaviconmental iw-
pacts assocdated with the continued operation of 1P are judged Lo
be“not significant”. What critaria vere used lo wake Uhese Joudye-
wents? e don't understend how Lhese Judgewends can bLe made without
sufficient dats regarding the elfects on the saluwon vesource.

apprucisle Lhe opporiunily o review this draft E1Ss
FE
Sincglruely, |
-
J o
it . L .
Ianl..'l{l . Hoos !
Director

Lerms the lmpacts asseclated with the JIGP heat dissipation system.
Ihe references 1isted in Section 4.1 cover a wide range of dala
dnd discussions on Salmonids which are relevant to the proposal.
Mhile data does exist to show that heated effluents may have an
adverse cffect on salaon, analysls of this data as applied ta the
IGP discharge {see Sectfon 4.3.3) shows that no signiflcant adverse
impact on salwonid pepulation Is reassnably anticipated due Lo the
HGE*s discharge,

the alternative of installing cooling towers Is discussed in Sec-
Ltion 8.3.1. See also respopse number 8 ashove. .

Sue rusponse aumber 7 to conments by the Department of Ecology For
d discussion of what coastitutes a slynificant impact.

Dave Gufler - UG, Dlywpla
Bavis Thongson, OE, O)yapia
red Cleaver, HHFS, Partland
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520 COVTAGE SIREEYT NE. @ SALEM, OREGON * 97310 * pPlhons 3705584

December 20, 1976

Hr. R. A, Chitwood

Hanayer, Licensing and Environsental
Prograas

Washiagton Publ ic Power Supply System

P, 0. Dox 968

Kichland, Hashington 99152

flear Hr. Chilwood:

Ihe State of Oregon enforces stricter vegulalions on the Coluabia than
are currestly lwposed on the Nanford Generating Project (HGP), The
stated policy of Lhe Oregon Depariments of Encryy, Fish and Witdlife,
and Environmental Quality is to require off stream cooling for energy
facilitles.

tader the existing pesmit, thermal effluents are of wajor concern. The
amount of heat discharged to the Columbila by the IGP is Y00 times that
of the Trojan Huclear Plant in Oregon. The alloved temperature differency
at NGP §s aver two Lines the maxioww allowable for Trojan. The mixing
2one for the IIGP extends 3,000 feel dounstyeam, ten times lonyer than
the allowed wixing zone for Trojan. Furthermore, the IGP wixing 20me
Includes Lhe surface of the river, whereas Trojan's ends a fout below
the surface.

A second area of particular concern s the dischavge of chlovine to the
Columbia. Chlorine In very swall quantities has been shown to be
dutrimental to fish. 1The existing RPUES permit for the NGP allows
concentralions as high as .5 ppa chlorine in very large fluws of water
to the Codumbla. This 15 compared with Trofan's Viedt, silch is sel at

no detectable chlorine in flows that are less than cae-tenth as large.

Our concern §s that fish passing through the thersal aud blocide plune I
are weakened. Possible consequences could be increased predation and
disease. {Conslderable pumbers of Flsh spavn in the aresa. It is not '
possible to determbue vhether the nunbers would be larger ¢ the plant
were not prescat. .

(¥

o b
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Response to Comments
State of Qregon
Page 1

1. A muber of essential geagraphical, hydrological, and blolegical
differences exist between the NGP and Trojan sites. Current
effluent guidelines for therwzl power plants, such as iIGP, that
were operating prior to January 1, 1970 do not reguire Lhe use
of offstream cooling. The analysis given in Section 4.3 of
this EIS shows that the thermal plume has no significant impact
on the ayuaiic blota of the Hanford Reach of the Columbia River.
e WGP discharge has no discernable effect at the Washington-
Oregon border.

2. As stated In Section 2.4.2, the chlerination system has never
Leen used at JIGP during operation of Lhe project. 1t should
be nuted that the conditfons In the HGP HPDES permit are iIn
campliance with the effluent guidelines established for units
such as NGP.

3. 1he impacts asseciated wilh the passage of fish through the
HGE plme ave discussed in Section 4.3.3. This discussion
shows a Yack of slynlficant fmpact to fish passfng Uhrough
Lhe plume.
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Response to Comments
State of Oregon
Page 2

4.  Tne fmpacts of the NPG dischavge plune on adult passage and

spawining are discussed In Section 4.3.3. This discussion con-
cludes that twpacts on spawning are not significant. The ther-
mal pluse does not interact with known spawning areas until
after it is mixed with the river water. It is highly specu-
lative to suggest that the nunbur of fish spawning would be
greater since the HGP plume does not impact any known spawning
areas.



T 3313043.0568

6L-8

Hr. R. A. Chitwood
December 20, 1976
Page 2

The benefit devived from off-stream cooling depends largely on how lang
the plant Is to operate. 1f, within the near future, the reactor were
to be closed down, the economic cost of off-stream cooling would not be
warranted. On the other hand, 1f the KPR and NIGP were to operate for
some longer period, the cost of Installing off-stream ceoling would

ba Jjustified. This fmportant atternative to the proposed action can not

adequately bLe considered without assassment of the Jlkelihood of continued

operation of the RPR. If, in the absence of operation of HGP,
N were also ta stup, thea lmpacts frow both need to be considered
in this £1S5.

It §s highly destrable to use KPR for electrical generation 1F 1t would
be operating regardless of IGP. Relative to the cost of a new facility
of equal size, the cost of off-stream cocling for Lhe llanford
Generating Project ts small. For a single plant, UGP could bLe
adversely affecting fish life in the Columbia. This impact could
largely be eliminated through off-stream cooling.

Very truly yours,

D). Plablced

David Phidbrick
Environmental Specialist

DPh:s)

cc; Irv Jopes, Fish & WildMife
Steve Willingham, DEQ)
Department of Ecology, Washington State
Janet Mclennan

Response to Conments
State of Oregon
Page 3

This EIS considers operation of the 1IPG on & continuing basis
into the 1990s. The allernative of offstream cooling 1s dis-
cussed 1n Section 8.3.1., Jastallation of affstream cooling
would have little beneficial affect on the enviromment because
of the lack of significant Impacts assoclated with the present
system.  The shutdewn of NGP does not Imply that NPR would also
cease operation. See response number 1 to comments by the U.S.
Envirommental Protection Agency.
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Response to Cooments
U.S. Envireonmental Protection

US ENVIROHMEMTAL PROTECTION AGENCY Agency
REGION X Page 1
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M. R, A. Chitwood, Manager
Licensing & Environuental Prograus
Hashington Public Power Supply Systeam
P. 0. Box 968

Richland, Hashington 99352

Dear My, Chituood:

The Envirommenial Protection Agency has completed its review of
your recently issued Draft Environmental Japact Statemcnt on the
“Continued Operatton of the Hanford Generating Project. He have
the following coments and suggestions to offer for your considera-
tiou fta the preparation of a Final Environmental Statenment.

General Commnts

There seeas to be a real questlion with regard to whether the MNew
Production Reactor (NPR) would continue 1a operatien without the
sale of steam for power generatlon to the WPPSS Hanford Generating
Praject (HGP). 1t appears that the dewand for steam and the revenue
assoclated with its sale could be a sfgnl ficant factor in ERDA'S
dectslion on whether to continue operation of the WPR.

A corollary factor in ERDA's decision on continuing spevation of
Lhe NFPR would be Uhe terws of Its current NPDES discharge perwit.
The perwit ts written so that the KPR cannut bhe In conplfance
whth the effluent lwits without setling its waste steam to Lhe
1IGP.  Thus, the sale of steam appears to be a key causal factur
In the continued operation of the NPR and its associated fuel
Lyele (uranlum alning/wi)Ving, earichuent, fuel asseatly, buraup,
spent fuel reprocessing and waste disposal).

The Supply System requested inforwation from the 14.5. Energy
Research and Development Administration, Richland Operations
Office relating to ERDA's policy with regard to the continued
cperation of NPR and its relationship ta HGP. The Richland
Operations OFfice of ERDA responded that the only reason for -
operation of the NPR is the production of plutonium and that
HPR will continue to eperste to produce plutoniws 1f plutonium
Is required by the Federal Goverrment. 1@t would be presumpfuous
of the Supply System to spaculate on ERDA's actions for HPR
shauld the WGP cease operation,

ERDA is continulng to monitor the environmenta) aspects asso-
Clated with operalion of Lhe HPR (see response nuwber 2 to
comueitts by ERDA). See also response nuaber 1 above.



l2-8

Page Two

It woyld therefore be appropriate for the HGP envirommental state-
went to discuss the environmental fepacts associated wiih the
continued operation of the NPR and fts assoclated fuel cycle
facilities, with particular atiention belng pald to on-site and
near-site lupacts. The discussion could be a susmary baied on
other environmental statesents/reparts such as the lanford Waste
Management EIS issued by ERDA. The discussion could then vefer
the reader to these source docusents for additional detall. Glven
the integrated nature of the operation of these facilitles, we
belleve such a discusslun 1s necessary In order to provide bolh
Yay and professional readers with a full understanding of the
environsental effects of the proposed actlon, Detal) equivelent
tu that provided on the WGP say Ee appropriate.

Delatled Conments

1. The expanded discussion of the fepacts of continued KPR operations
showld pay particular attention to the following questions and {ssues:
{a) effects of the ¥alake structure and therwal discharges on aquatic
biota and water quality; (b} whether water quality standards viola-
tlons could or would be induced by elther the HFR or the NGP discharge
or the coubined effects of the Lwo discharges; {c) radloactive waste
storage and disposal; {d) whether fuel veprocessing vould be post-
poned untll 1983 {F the jolnt operation of NPR/HGP were continued
unti) then; (e) the effects of HPR operation on the Coluabla River

in the absence of WGP operation (assuwming the proposed action s not
tapleacnted).

2. Reference 1s made to the renewal of the WPPSS HPDES permit as

an ddent)fiable action on page 1 {and several other pages) of the
DEIS. The Agency does not consider the existing State-issued permit
to be a currently valld HPDES permit hecause (1) DOE ¢id not follow
appropriate procedures and altow EPA to express comments before Lhe
permit*s ‘Issuance, and {2) the exlsting permil daes nut requive
conpliance with State Water Quality Standards {and therial wmixing
zones) as intecpreted using DOE's wixing zone policy dated Jamwary 12,
1974. Wntl! these problems are corrected, EPA does not consider the
HGP to have a validly 1ssued NPOES permit. The application is for an
ariginal permit, not for a rencwal.

3, The DEIS creates soae confusion about the mixlng zone for the HGP.
At page 4-12, the DEIS stales that water quality stamndards for

chemlea) etfluents are met at the edye of the “dilutlon one. ™ Yol
the d)lution zone is nat described,

53l
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Response to Comments

U.5. Environmental Protection
Agency

Page 2

Approximately ten percent of the discussion relating to impacts
is devoted to impacts of the NPR. HMuch of the discussion In
Section 4.1, 4.2 and 4.3 relating to nonradiological impacts of
HGP also applies to the NPR. WHowever, since the NPR intake vol-
ume and discharge of heat s considerably smaller than that of
the WGP {when Loth plants are operating) the fmpacts of NPR
should be smaller. Radieloglcal impacts are discussed in de-
tail In ERDA-1538 and the reader has been referred to that docu-
ment in the final EIS as suggested. Detail equivalent to the
HGP treatment appears unwarranted because the KPR impacis re-
lated to nowradiological affects are reasonably anticipated to
be smaller than those of HGP and the radlologlcal) fupacts are
dlscussed {n detad) in ERDA-1538. The effects of the tnlake
structure and thermal dischavge on aguatic bleta and water
quality are suumarized in Section 4.5.1 and 4.5.2. Additional
detall has bLeen added to Section 4.1 to discuss the combined
iupacls of WGP and HPR discharges. Radicactlive waste storage
and disposal 1s covered In detall in ERDA-1538. Fuel reprocessing
ts briefly summwarized In Section 4.5.4. The impacts of HPR
operation on the Columbia River {n the absence of IGP operation
15 not the subject of this proposal. It {s reasonable for

ERDA, pursuant to NEPA, to review the cavironmental factors .
related to @ proposal for continued operation of HPR {sce re-
sponse number 2 to ERDA commenls}.

The Supply System considers its present discharge permit to be »
valid HPDES pernit isswed by the Washington State Dept. of
Ecology (see also response number 1 to comment by DOE). See
response mgmber 7 to EPA comnents below for a discussfon of
DOE's mixing zone policy.

The mixtng zone 1s defined in the HGP NPDES permit for turbidity,
total coliform organfsms, dissuived oxygen and tota) dissolved

yas. The stalement on page 4-12 has been revised to better de-
fine this miding zone.
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Page Three

The first full paragraph on page 8-18, on the olher hand, indicates
that Slate water quality standards aight require off-stream cooling
“If a wixing zone were Juposed....* If the mining zone discussed
s not the sase as the dilulion zone on page 4-12, that fact should
be made clear.

In any case, the discussion on page 8-18 appears to Indicate that

no wixing zone will be lwposed on the HGF, Vet the DOE mixing zone
policy {copy enclosed) would require the luposition of a wmixing zone
of 300 feet in length. The EIS should discuss whether a wmixing zone
will be laposed, $ts anticlpated leagth, and 1f 1t 15 antictpated as
belng longer than 300 feet, how the WPPSS expects to establish an
excaption frow the DOE mix{ng zone policy partion of the State
waler quality standards.

1. The conbined effects of the therma) discharges to the Colubla
Rlver From the HGP and the WPR should be described. A diagram of
the twa therwal pluses (horizontal and vertical) on the same sheet
would aid the reader in deterslning whetlier any “overlap® problews
are likely, This descriptlon should indicate wiether the conbined
pluves would be able 1o comply with DOE's “mixing zone* palicy,
refersnced In comsent #3 above. -

5. HPR Flows with JGP operating ave gliven as 270,000 gpm (page 2-7)
and 315,000 grm {page 4-34). The aifference between these two flgures
should be explailned.

6. Whe analysis of the lupact of HGP discharges upon Juveatle and
adult fish 1s Fairly complete. ilowever, a wore quantitative discusston
of the fapact of dncreased river tewperatures upon spawnlng and fucuba-
tion and the iIncidence of tewperature dependent disease s uecessary.
In particular, {on page 4-29) the statement indicates that the lmpacts
of the WGP discharge an spawning and incubation will be less than the
fupacts of past discharges fram wultiple-nuclear production reactor
operations. This §s Inforwation of 1{ttle utldity. Hhat the readir
needs to know 15 what will be the lupact o spawning and incubation
{10-12% Yoss as wodeled??) and whether such a Joss should continue

o be consldered acceptable 1a light of the Increasing Pressures on
this flshery resource. Slmilarly, the statesent should describe,
quantitatively, the increase In disease fncidence and mortality due

to the HGP discharge.

7. The 1S should describe the quentity of pollulants discharged
from Tow volue waste sources and In the once through cooling water.

| 10
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Response to Comnents

U.5. Environmental Pratection
Agency

Page 3

1he wixing zone discussed on page 8-18 refers to temperaturs.
fhis statement has been revised to clarify this point.

Ihe Department of Ecology wmixing zone policy referred to is the
used by DO personne] of draft guldelines for the establishaent
of dilution zones when developing permit conditions. It should
be noted that this policy:

{1} Has never been developed to the point of becoming regulation.

(2) Provides that the permit writer is to use his discretion in
applying the guldelines on a case by case basis.

{3) Is based on “"draft guidelines” for developing mixing rones
that have no obvious sclentific basis for widespread appli-
cation and have not undergone public cosment.

The Supply System does not believe that a mixing zone Is regquired
far lIGP for tempersture to protect the aquatic environment (see

the discussfon 1n Section 4.3.1). [If o mixing zone were imposed
upon the IGP discharge such as to preclude the use of once through
cooting the Supply System would use such administrative and judicla)
remedies as are avaltable at that time,

A discussion of the combinsd affects of the two plunes has been
added to Sectfon 4.1. A vertical profilte of the HPG discharge
has been added as Figure 4.1-B. See response nuuber 7 above for
a discussion of DOE's mixing zone policy.

The appropriate changes have been made In the final £15.
Thank you.

The discussion on spawning and Incubation fairly indicates that

the tupact assoclated with HGP operation 1n the past have not been
significant. Additfonal discussion of temperature effects on
disease Incldents are provided in Section 4.3. 1The ten to twelve
percent martality vefers to hatchery experlence, not to any modeling.

The wax Twum values ¥or Lhe quantfty of pollutants that may be
discharged in the Yow vulume waste sources and the once through
cooling water are glven fn Table 2.4-2.
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Page Four

A comparison should be made between these guantilies and the Timila-
ttons established by the Steam Electric Power Generaiing Point Source
Category Effluent Guldelines and Standards, Chapter 1, Subchapter N,
Part 423,

B. The discussion of the jmpacts from NPR fuel production wastes,
on pages 4-35 to 4-36 should be expanded to include a3 description
of the effects on local groundwater.

9. Flgures 4.1-1 through 4.1-6 are meanlngless without a specifica-
tion of the discharge flows and temperatures (of the discharye) wsed.

10. Flgure 3.1-2 should show river mile points in ovder ty help the
reader locate the area under consideration,

11. A Graphic showlug the vertical temperatures in the dtscharge plume
would glve the reader a better plcture of the mixing which takes place
tn the river.

12. Glven the uncertainties in current power planning, it would not
te suprising {f WPPSS declded at sowe later date to propose continulng
operation of the HPR/HGP cooplex beyond 1983, This seems Hkely
because of the rather Jow key efforts aiwed at prowoting or requiring
energy conservation and because of the long lead times necessary for
the successful planning and construction of large base loaded power
plants. 1t would therefore seem appropriate for this statemeat to
discuss the Jong-term effects of the continued operation of Lhe HPR/
NGP complex, In conjunction with other thermal electric power plants
planned or wnder construction in this area, on the Coluwbia River
systewm's long-term waler quality.

13, The discussion of the economwic costs of alternative witigation
measures 15 misleading {n that {t does not convert this total capital
and O L H costs to a bussbar cost per kilowatt. This should be done
and these flgures should be compared to current costs per kilowatt
and Lhe costs projected for fulure nuclear and coal-fired power plants
in the BGD B60 Mde size range.

e hope Lhat Lhese comments and sugyesiions will help you prepare o
final environsenta) ixpact statement which provides a conplete
discussion of the environmental effects of continulng the operation
of the HPI/HGP complex. He have attached a copy of EPA's commcnts

on ERDA*s Nanford Haste Management EIS for your use In evaluating
what partions of this statement should be used and referenced in Lhe
Manford Genevating Project FEIS. If you have any questions about our
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Response ta Conments

U.S. Environmental Pratection
Agency

Paye 4

The enviromnmental Jmpacts assoctated with the continued operation
of Lhe WGP are not considered to have a direct relationship to

the of Fluent guldelines given in Chapter 1, Subchapter N, Part 423
of the Code of Federal Regulations. llowever, for the readers in-
formation, Lhe comparison {s glven below.

Haximum Daily

Quantity from Maximum Daily

NPDES Permit Measured
Pollutant {See Table 2.4-2) Quantity

Tota) Suspended
Solids

535 1lbs/day 9.31 1bs/day

107 1bs/day 30.7 1bs/day

lron 0.8 1bs/day 0.335 Tbs/day
Chlorine 0.5 my/t 0
ph fetween 6.0 and 9.0 6.9-8.5

As stated on page 4-35 the calculation of doses and dose commit-
ments are primarily due to atmospheric releases not to ground
waler releases. Mence, lmpacts assoclated with ground water are
expecied to be minimal. A detalled description of HPR discharges
Lo ground as well as ground water Impacts from fuel reprocessing
is given In ERDA-1538.

Flows and temperatures of the discharge have been added to the
discusslon 1u Section 4.1.1,

River mile Indices hava been added to fFlgure 3.1-2.

A figure showing the vertical and near fileld temperature proflle
af the HGP plume downstream from Lhe end port has been added as
Flyure 4.1-8,

The propasal considers continued operation of the HGP for an
indefinite period of time at least into the 1990s. The present
negat{ations between the Supply System and ERDA contemplate a
contract offfive years duration. See response number 17 to
couments by Mr. Robert 6. Waltan for a discussion of conservation.

A discussion of the Impacts of HGP tn conjunction with other
therwal electric pewer plants on the Columbila River has been added
tn Section 4.1,

Costs per kilowatt have been included In the alternative Section
8.31.1.
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fage Five

conments and suggestions please contact me or Mr, Danlel Steinborn
of wy staff, at ?206} 442-1595,

Sincerely,

[ YIT A fq;\n\

Alexandra B. Saith
Direclor
Offtce of Federa)l Affalrs

. €. Cowan
. Reed

. Rulifson
. Stawnes
. Wilson

. Yearsley

cc:

L -0 - gl
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Response to Comments

. S. Eavironmental Protection
Agency

Page 5
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. A. Cliltwouod, Manager

Licensing and Environmental Programs
Washinglon Publc Power Supply System
Post Office ox 948

tichland, Washinglon 99352

Dear Mr. Chiltwool:

We have reviewed the draflt environmental hupact statement on Continued
Operatlon of the Hasford Generating Peaject with veapect lo the V.5, Aray
Carps of Engineers® areas of responuibility for fluod coulrol, navigaton
and hydsopower. Confiviming your telephone conversation with bs. Jean
McManus of my stafl, the due date for submitting comments was exlended
fram 15 Pecomber 1974 to 21 Decembier 1976,

We would like to advise you that a Depavtuent of the Avmy povadt is reguired

for all work In navigable wuicrs of the Upited States, amd for all discharge of 1

dredged or (1Y wateviaY inlo savigable waters and thebr adjacent wellands.
Thask you far the apporiunily 1o comaent on fhis d1atemeat,
Sincerely yours,
. ',
S, Kot
. ",(J
/

TEOH
b ey Piviu

G

ltesponse to Comaent
0.5, Aruy Corps of Cnyineers
Page 1

The proposal does not anticipate any work in navigable waters.
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Response to Couments
U.5. Energy Research and
Bevelopment Adminlstratfon

SR SEANES Paya 1
EHERGY 100 31 S0 AR LA VLT DFELID 302 S 1A N TOL
GICHR AL R AN L - -
¥ oih BUK Lii
BHCHLANLD . SASIING TUN SU1s)
Becember 17, 1976
Me. Williawm Waddel
Washingtonw Fublic Fower Supply
Systca
WL Geovge Washingron Way
Richlund, WA 043572
Dear M. Wadideed s
LRDA COMMENTS ON BRAFT ENVIRONMENTAL TMPACT STATEMENT ON
CONTENNED OPERATION OF TIE DANFOUD GENERATING PROJECT 1. fteference has been wade ERDA-1538 tn the Fina) £15.

The discussions of the opevation and eavivonmental jmpacts 4
of N Reactoy are very beiol in your drafr EiS.  We vecommenl
that o statexeot bo included which would divect the readers
to ERDA J538 for u wore detailed description of these
subjjeces.  Thas, we feel wany of the discussiuns of N, ¥fF
nal abl, coubd be deleted. 1w addition, ic should be wade 1
cwphatically cleay carly in the draft BIS that N is an BRDA,
ol w WPSS, reacter and that it operates i compliance with
NEPA vequiremcnts and all applicable lacal, State, and i
Fudeval covivonusntil sCambiards. 2. The Supply Systew wil) consider ERDA's environmental assesswent
uf the N Reactor when it is available.

We also suppese that you poiat ot that ERBA Las continoal iy
veevalnated the operation and cayironwental pmpacts of 2
N Reacror since EROA 1538 was published, and an eavirapmental
assessment will be published in V977 which Jdescribes these
cvalmat luns,

Qur commenit s o specilic paves in Lhe draft E15 are cocloscd.

Very wruly yours,
£ ] re ;
/. f K 7 LI
{ / [ B LI
uoJd. Elgery, Birecior . 1
Nuclear Fucl Cyocle and
SAL:JAE Production Division

Bocd osure:

Communt s oa Ihinfavd
Gepnerating Plant
HBoalt EIS
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ERDA COMMENTS OUN HARVORD GENERATING PLANT DHAET ELES

Puge 1-2, Parsgraph 3 - First seatence should state that

pluioninm 15 producded for nationnl defense and resciarch
purpeses,

Page 172, Paragraph 3 - "Hyporhetical maximaw individual®
shoutd he usced Tustend of clusest individual fov consisteucy
with ltanford dose calculations.

Page 1-5, Scatence 2 - This sentence wonld he move meaningful
17 the follTowlng were added to the cnd of the seatence: "The
practicality of these reductlons was discussed In detail in

1538, Puge 1-6."

Page 2-2, Paragraph 2, Sentence 1 - Add nationa) defense and
rescarch purposcs.

Page 2-7 - Table 2.4-1 should state that the maximum cooling
water TTow §s 390,000 GPM, the normal cooling water f(low is
290,000 GPM, the intake screen velocity is 0.8 ta 1.25 ft/sev,
and the discharge water 1emperature js dependent upon the
intake woter temperature.  The B3.4° moximum is o discharge
Vimitation in our NPDES permit.

Vauge 2-18 - A comparison of the numbers in Tables 2.4-1 and

P4~ reveals differences in discharge water temperatures,

Page 2-18 - The reference to “other jssues® shouwld be clarificd

For the Feuader. }f Jt has signiflcance within the framcework
uf SEPA, perhaps this should be discussed.

tage 2-20, Parapraph 2 - lLast Sentence should e corrected o
say:  "Buring screcn epervation, trash is washed from the
screens by water jets 1o a tvough from which the 1rash is
vesoved suad disposed of on land."

Page 2-200, yjsgbgrﬁc System - A better description of 1he
sysTem woufd Be? "MPhe CTTculating raw water for N Reaclur is
discharged ot two points: (1) at the aid-point of the viver
through a skagle porvt at the end of a 102" Vine, and (2} at
the shaveline from a Flume.”™ The last scmtence doesn't
seally add anything 1o the description of normal operations,
it descrihes an cocrpgency leatwre amd probably coudd be

climinated sioce cmergency systems are nol Jdiscossed clsceuhere.

o, )

Response to Cooments

U.5. Energy Research and
Development Administralian

Page 2

The appropriate changes have been made in the final EIS.
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describe NI'R systems i 3t were writtan as folluws: *Other
nonradioactive liquid efflucnts are releascd from NPR via the
miadn 102" line, the shoveline flume, scversl winor cverflow
Vines and the sanitarvy tile field. Hadioactive 1iguid

el flucuts are released via the riverbank springs wad he

102" lipe. Nounradioactive guseous effluents are relcased
frow the oil-fired boflers, Radiosctive gascous cfflucnis
lrow the roactoar ventilation systems are released via the main
reactor ventilution svack and several smuller venis at the
steamw generator hullding. Roadicsctive and sonradivacrive
clfluents from NPR urc described in detai) in ERDA-1538."

Page 2-20, Last Paragraph - This paragraph would more correctly

Page 3-11, Ground Wateys, Pavapraph 1, Senteacs 1 - Rather
than Say the unconfined agquifer ¥s bounded by Bable Butie and
Gable Mowntaln, it would be more appropriate to say that the
ground-water flow is jwpeded by these structures.

Page 3-13 - Fignre 3.1-5 Is not the wost recent ground-water rable

contour map. For o wore recent map (Jasuary 1975} see
ERBA-1538, Vol. 2, Page 1Y.3-23, Figure 11.3-16§,

Page 3-14, Vavagraph |, Seatence 1 - Grownl-water quality is

wonitored vegularly, nut cantinuously.

Page 3-14, Paragraph 1, Sentence 2 - Two wiles northeasrs of
the ufip” the nitrate ion docs reach 49 ppu, not 80 ppm. See
BRWL-1970 which is the grouad-water si1atus repore for €Y 1979,

Page 3-14, Payagraph 1, Seutence 5 - The wost recently published
temperatnre dafa was taken In January 1974.  See ERDA-1538,

VYol. 1, Page 11.3-27, Figure 13.3-38. The €Y-1975 ground-wuater
report (BNWL-2034) which will be issued in the near future

will have o tewperature wap developed frow data caben in
Huvembuoy - December 1975,

Page 3-94, Pavagraph ), Last Sentence - Graund-waler tempera-
turé varied from 159 Ta 3210 7TRE1ETe the words “aud depth™

at the ead of the sentence.

Page 4-33, NPR Impaces - 1 should he stuted that the impacts
of Rt are Uiscussed Tn detail in ERDA- 1538, Section 11,

Page 4 34, Favagraph 2, Last Senlence  This sentence wonld
were uccurately describe what 1s” known whoot the dwmpact of
PUorcads A ke presentl tiwe the rote of dmpingescat on Lhe
NP screens bas ot heon quantified; but due 1o the lowey

Respanse to Conments

B.5. Energy Research and
Development Aduinistration

Page 3

The apprapriate changes have been made in the Final EI5.
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flow rate of the NPR intuke, impingement on the NER screens
is cxpected to he lower than fapingement on the 6P screens.
The mortallty of the impinged fish has not heen quantified.”

Page 4-34, Pavagraph 3, Sentence 2 - 83,40 is a maximum
teuperature Jimitation in our NPDES permit. Tewperature aml
flow rates are dependent upon asbient river temperaturces aund
puaping operations. These parameters are discussed in

ERDA-1538, lage 111.1-34.

Page 4-34 _!@[ngragh 3, 2nd to Last Sentcnce - 0.25"F shounld
be changeé 1o D.270F

Page 4-34, Paragraph 4, 15t Sentence - “General studies" shoutd
be chnngeé to Pdotailed studles” to reflect the extensive
work that has Leen done on radiological tampacts.

Pape 4-15, Pagagraph 2 - The discussion of the clousest
16516?&53(*;563 d7be revised to be consistent with the concept
of 1he “hypothetical maximum individual® as used in Honford
duse calculations. The discusslon should emphasize that this
“hypothetical maxiwum individual™ is o nonexistent person
whose dictarvy and recreatdonal habits waximize the doses le

vecelves,  These habits are described in ERBA- L1538, Page II1.1-1.

Page 4-35, Paragraph 3, lLast Sentence - The natural background
whole body papulation dose Tov 1875 1s 25,000 manrewm. The
1,250,000 manrem used js the $O-year dose commitment.

Page 4-36, Ist Scutence - Would be more correct If it read,
W, - no concentrations of uwranium above background have
been cbserved . . 0 "

Page 4-36, Pavagraph 1 - Use'lyporhetical maximus jndividual®
Tor consistency with Nanford dose calculating.

Page 4-36, Payagraph 2, last Sentepce - This necds ta be
rewritten alter Tﬁch 51 15 carrecred to say the Calculated
Population Dose Commitment is for a 50-yeur period based on
cifluents (rom N -Reactor Juring CY 1975,

Pu%e 4-36, Paragraph 3, Sentence 3 - The words “matervials
vt | et S Rt - e eats
arising from the spent el shouTd be delered, because il we
are not seprocessing fuel, these waterials cannot be sent off
plantsite.

Respanse to Conments

.5, Energy Research and
Development Administration

Page 4

The appropriate changeﬁ have been made in the final EIS.
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Page 4-36, Patagraph 3, Last Seateace - The wards “weapons

grade™ should be removed since they Taply a siugle grade of
phutoniva is produced. This s not pecessarily the case,

Pape 4-37, Table 4.5-1 - The title would be wore sccurate if
i1 wers cﬁangcd to read "waximum potential health effects due
fo 1975 operarion of NPR.  The techniques used 10 calcslae
these heatth effects and the difficuleics in using these
technigques is described in Section TI1.1.1.6 of BRPA-1538.
The presentation of such duta nceds to be accompanicd Ly an
adequate ecxplanation and quatiflicarion of irs nse and a
statement evaluating the numbers given for health effects.

1o shouwld be clear that any number of healith effects «<|
indicares no adverse cffects are cxpected,

Page 5-2, Parapraph 4 - First seutence should read, “lmpacts

ussaciated with the BPR invake have not been quantificd but
ure axpected to be relutively swmall.®

Pape 5-3, Vuragvaph }, Seatence 2 - AL} liquid effluents are
Wer contained on the Hanford Réservation, but it §s troe that
there are no adverse health offects resulving frowm those not
contained.

Page 2-2, Table 7.0-1 - ftew 3 under NPR should be owmitted

since if is not discussed {n the text and lang-term waste
wanagement 1s beyond the scope of this document.

Yage 8°3, Parvagroph 2, Last Sentence - The sentonce is umclvar.

93130430580

Response to Comsents

U.$. Energy Research and
Development Adminlstration

Page 5

The appropriate changes have been made In the final EIS.
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N
;) U.E. DEPANYMENT OF COMMLALE

Nutionu) Desanlc wid Atmusphuric Admlnlotcation
NATIONAL MANNIE FILEH LIS SEHVRICE

Eavironmental & Technlcwl Services Diviston{kFnus5)
P.0. Box %3132, Fortland, Oregon 97208

Dacenb 6
cember 29, 197 sEmwL vl
1.

GO Wl
Mr. R.A. Chitwood, Manager
Licenaing and Environmental Programs
Washingion Publlc Power Bupply Bystem
P.0. Box 968
Richland, Mushington 90352

Dear Hr. Chltwood:

Thank you for sendlug ue s copy of your Draft Envivommental Iupact
Biatement on Contlnued Qperation of the Hanford Qenersting Project,
hin statesent vom written under the authority of State Eavironmental
Poljcy Act {SEPA). The National Mariune Fisheries Service haa
reviewad thie atatement and has several comments.

{leneral Comaments

Matlonal Murine Flaheriea Bervice (NMF8) fs familier with the operation
of the Hanford Generating Project through meotings wiih the Wasliington
Public Power Supply Byatem (WPPSS) end with the Envirommental licsearch
end Development Adwministration (EHDA),

We are opposdd to once-thraugh cooling systems in the Colunmbia Hlver

end prefer offstream cooling Lecanse of 1ts reduced lmpacts to Lhe

squatic envivonment. Whila there may be no regulatory regulrement 1
for the installation of offalream cooling for an exlating faciliiy,

we would recuommend thuat it be serioualy conaldered.

Bpecific Coowments

CHAF'EER 1
SIMHARY
1.2 BUMMARY - ENVIRONHERYTAL IHPACIS OF THE PROPOSAL

Page 1-1, paragraph 3. There appears to be an error in this paragreph,

Ue asaue the DEIS refera to fry In this peragraph and not smolta,

On page h-1%, WPPUS refars to the 1,000 fall chinook fry lust per year 2
on the wcreens, whereas this peregraph indiceted 1,000 fall chinook

smolta are lust.

Lo~

Response to Conments
Hatlonal Marine Fisheries Service
Page 1

The alternatives of off-stream cooling 1s discussed in Section B.3.1.

The appropriate change has been made in the final EIS.
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Response to Conments
Hatignal Harine Fisheries Service

Page 2
CUALTER 2 : 3. Dissolved gas measuranents above and below the discharge were
d

VESCHIBYTON OF THE PHOFUSAL u:l;eeh:z‘:!izglw?he resul ts of these measurements are given In
Puge 2-19, TABIE 2.4-2. Ws Loltove that 1t tu jwportust to kpow the
percent of saturation or totul dissolved gos lommedluetely below Lhe 3 . Qj!ﬂgﬂ ﬂlllﬂﬂs&
dlochurge snd pob at & pobut 3,000 feel below the dlschargs. We o
recomsend Lhat Lhess concentratlons Le llated alnce thiey could Le Date Tewp. C mg/} % sat. mg/) X sat.
cruciel to fiah 1lfe. Anblent, Abova 3-29-73 5.0 14.67 1151 2343 111.1
CHAREER 3 liGP Discharge 4-6-73 6.0 13.46 108.3 23.48 113.9
BESCRIPTEOM OF YHE EXTSTLHO EMVIHONMENT . g:;f;;a l;'f {ggg ;:}; gfgg :gz
3.1 FHISICAL EMV]RONMENT 5-8-73 104 13.65 122.0 20,50 109.7
3.1.5 Aquatic Ecolopy
Puge 3-22, Figure 1,1-6. Yolk sac fry are present tn the gravel st iL::iKEEEE::y-ZUD ft 2:2?;;3 2'2 };'g; }ag'; gg'gg :?g‘g
least through April 10. We recoswend that tha flgure show sac [ry q Dovns Lream of 1-16-73 8'5 12'70 103'7 22‘10 113'5
In the graval through April, Discharge 5-3-73  10.5 12:52 112:3 2[:22 1119
Pupe 3-23, parsgraph 1. Miduway Bur 18 a major fall chluocok spawning 5-8-13 1.2 13.00 118.3 15.92 108.6
area which to located wpproxfwstely 3 miles beluw Priast Hapids Duw 5 1 While some sac fr

. 'y Bay be present in the gravel iIn April, the fr
sud 14 mlles sbove the HOGF intake. There sre soveral other full ewerge from the gravel prlzarlly in Fehrugry and Hnrsh Y
chinouk spusning arces above and below the HOP lateke,
Puge 3-23, parsgreph 2. We recomsend changlng the acatence which 6 5. The appropriate change has been made ta the Final EIS.
states "...1n February and March." to “.,.Fobruary, March, and April.* 6.  See response nuimber 4 Lo comments above
CHAPTER &
ENVIRONHENTAL IMPACTS OF THE PROPOSAL
L} FUYSTCAL THPACTS
k.. Hater
Heated Bfftment BY abribution 1. I::s:;l?:a'l;;::?o:;ng’:?']:atmns of the discharge diffuser are dis-

Puge -1, pauragraph 3. Poor diffuslop, such a8 fndlcsled in Lhils
parsgraph, compounds the problem for flah, The coolunt llow dischorge
to the river phould be equul fros esch port, not 60 percent trow one /
port wnd 10 percept frow snother port, Hodirications wrg neoded to
Lhe valstipng-diffuser, o perlups, & new type of dlscherge dlffugec Ja

requlred, .
vequire 8. “i.f effluent becomes fully mixed with the river between 3 and 4
. . o " tiles dewnstream of the discharge as shown in Fi ure 4.1-1{ny.
Puge h-8, puragraph b, Flgure b.3-8 should trdicate how fur dounstvoum appreciate your value judgement that once Lhe eftluent has(m xed
the effluent becomes fully wlxed with river water. We wre primurlly fully with the river il fs of lesser concern.

copeerned with wdverse effects to flsh 11fe wlthin the mixing zone and [i] ncer

not ad coocerned after Lhe «flluenl hua been fully whxed with river

watler. I

4.3 FHPAE O AGUATIC HELHHIHCES . N

k19 Im'!—”eme:t 9.  Se¢ response number 4 to comients above.

Poge B-dh, povopraph 3. The weutence Which slulea ... fork tuugih
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priwacily duciug Februsry snd Hareh.®
*, . .Felwruary, Harch, and Apri}.*

ghoulil Le changed Lo vead

lage k-14 _parsgraph 2. Thls model, which sceaures Lhe plume approsd-
mutely th 100 feet from the polnt of discharge and 30 Inches beluw
thoe surface of the water, does pul neceasarily relate wuoll to fall
chlnouk fry dlstribaticn aince Lhey ¢ould occur belaw 30 tuchea, He
recommand conaldeving the effecta on Tull chinook fry st all depths snd
diatances fyom the part and st a varlety of low conditions,

Mu belleve that Figure §.3-1 ncedn to be diacuseed canaldersbly more

ta the BEID, The method used to eatluwste Lhe cusnlablve expouure

time in secvonda For fleh should be dlascusaed more extensively alnce

this s 8 very eructal poction of the analysts, llovever, HMFS sludics whow
thol once teamperatures excecd 29 degreen cenbigrade lamudiote Lelany

and cewsation of reaplrvatory movementa cun cccur, and 1t fa douliliul

thnt Juvenide chinook could cacape Froa the donger sres {(Snyder and

Bluba, Auguat 1970).27 Mortalitles to Javenlle chinook cmn wecur

within o perlud of tour seconds at 9o°y 2

Page b-25, puragraph 3, WHe belleve thut the yolk sac fry are dlutri~
buted more equally throughont the water column than s ludicoted by
Figure 1.3-5. Page h~1h of the DETS stutes "Hany Iry wre disploced
downrlver after emergence due Lo the strong directlonal flow of the
corrent.” Thie would tend to indicate thut ths neuly emerged fry are
move equally distributed Lhronghout Lhe weter colwen thun 1u Indicoeted
in Figura k.3-5. We belfuve that many of these Fry wouild Le suepl
dounatrena through the plume, and that mortalltics wonld Le encowmtered
at that tima. Untii 1t coan be demonstrated that fall chinook fry are not
equally distributed throughout the wabter coluwn, we cunnct accepl ihe
stulewent found In paragraph 2 on page h-27 which states “Ho elfocta
wich ap dealh or lezs of equilibrium would Le veasonably awticiputml,”

b5 HPH IHPACT

L.5.1 Intnke

Fuge l._“__....l puragraph 2, UHFS snd Stola Flshery ngoncles wve preuently
negotiating withy ERDA to correcl sy Clah probleows whilch woey b epcounteiial
with Lhe NPH Intake wpd dlscharge systema,

3/ lingder, deorge N. and Tod W, Blabm, Survivel Tiacs of Juvendlae
tinlmontds Exposed to Water Temperatures Causalng Thermul dhocks,
Puchnleal Advisory Cowmittoc, Colunbla River Thevamul Efrectl litwly,
August 1970.

2/ Snydec, Georgs B, and Theodore Il, Blaka, Effecte of Increasel

Tewperatura on Cold-Uater Ovpunisms, J. WYaler Pollutlon Cuntrol
Federation, 1971,

11

L3

5913043, 0583

flesponse to Comments

Hational Marine Flshertes Service

Page 1

M. The exposure of fry to conditions different from those used In the
analysis Is described subsequent to page 4-1B8. This discussion
Includes fry moving in deeper water. The concluston of that anal)-
ysis {s that the exposure time is sufficiently short so as to pre-
clude death or loss af equitibrive.

11. Flgure 4.3-1 was developed From field weasurements and mathematicatl
wodels of the NGP plume. While actual conditions may deviate slightly
from Lhe curve presented In the figure, rapld ditution has been docu-
wented by field weasurements at numerous river flows,

12. Juvenile chinook can easily “escape from Lhe danger area” since they
would Le swept downstream by the river current. The analysis in
SecLIHn 4.3.3 indicated that no juvenile chinook will be exposed
to 90°F for a perlod of four seconds.

13, Reference 4-10 indicates the fry prefer the shoreltnes and the sur-
face and are not aqually distributed throughout the water column. If
the fry weve equally distributed thyoyghout, fewer thap 4% would ex-
pevience tewperatures greater than I2°F.
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ANVERGSE ENVENGNUERTAL THIFACES WILICH MAY BE MUY IGATED

Pagge -1, Fiuh wortalitics encowiblered 1n the thcrwal pYue srea should
Le conaldered an adverse envivanscutu) Swpact which way bue smitipated.

CHAIMVER U

ALVEBHATIVES 10 'THE PHOIOSAL

B.3 PLANT FACTLITY AND SUHEDULE MODLFICATTONS
8.3.3 Modiflcationn to HOP Plunt Fucllities
Atlernutive Inteke Structures

Pupa 8-, perapgraph 3. He bellove Lhot the constiuctlon of wi ol fslewe
Inteke docs have merlt bul shwuld not Le Fpatelled sl the GE Inluke

unt bl It Bus bocn Leoted. WPEHS No, 2 plost will provide the dule necded
Lo gruve whellicr Lhily systew shonld be ubidlecd or pob. e sy Lo
wdvaitugedud Lo dncreuss Lhe exfullng sereen arce by wdding twe puwp

buys shace thic will reduce the intoke veloclitles sxpericnccd at the
veretkhy.  HHEG recommends 8 wugluuw approach velocliy of .5 ol par
second wud 120-buel gercen smesh bn uvder to protect ffal Jife. Wilth

L vorcous, o Flub bypuss syslem gdhouwld be peovided to redacce bapl ngoeueol
uid enbyudnucnl .

AMicruul bve Blucharpe Stractures

Page: #1-16, purapyapliv 3 and b, Wo Lulleve Lhut u sew dischurpge dbrfaaer
sShould be lnstalled at the HGE plant.  Tols of Fruser shoubd be desdpned
Lo glve waklwow diffusfon of thu wuteru. Blologlewl veasons are glven dn
several previous comsciliu.

Puge B-1(. Offstreaw cooling vould provide Lhe best pratecticn fur ok
Mo, Mo sccosmend that thits be considered.

CHAISER 4
UNAVOTDABLE ADVERLE LIWACTS

Page -1, purageaph 1. Hortality of wi unknown qusber Of swolts cesulting
From lncrease fu Coluwbla Miver wuler temperstines should be included os
w udverve bapnet.

Gtucercly,
[ . "(.’
- - i . . -
4 ‘[‘A( [ PR Er SR
Pewd Cleaver, uhibel
iy Hushinglos bepurbment of Flulweries

Woshiinglon Bepurtmentl of G
Fish sud WHEIH e Lorvlee, Olympin

7.

Response to Coaments
Nattonal Marine Fisheries Service
Page 4

{he snalysis presented in Section 4.3.3 does not indlcate that
fish mortalily will wccur 1o the therwal plume,

The present intake system at IGP was designed to meet the re-
quirements specifled by Fisheries agencles at that tiwe. HRecent
wodifications have becn made to reduce Lhe fmpact of the Intake
o dowastream migrant fry, Studies referenced in Section 4.13.1
have shown (hat Lhe present intake conflguration does not sig-
nificantly erfect salwonid populations.

The discussion prusented In Section 4.3.3 shows that the present
discharge syston does not siynificantly iwmpact salaonid populations.

The {ncremental increase of Columbia ftiver temperatures {s 1isted
in Chapter % as an adverse impact.
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RECEIVLD
DEG 1 M6
SIERRA CLUp 4 WRECIONS OfikE

WASIHINGTON ENERGY COORDINATOR

o Weat 3rd St.
Aberdean, Wuah, Y8520
Ducembar 1, 1976

Hr. J.J. 3teln

Uushington Publie Power Supply dystem
y,0, Box 9LB

Idchland, Waahington 99352

poar Mpe, Stein;

‘the Slerra Qlub would like to offer the following commenity on the
praft Environmental Impact Statement on Gontinual Uperation of
the Hunford Henerating Projeckt, Once agaln we ars disappointed .
wlth the 3yastem. Alter reviewing & WrPS3 EIS, we always hope the
noxt one, no metisr what the proposal, will be batbesr; we like to
balieve that our comments aren't totally ignored. After r1esding
this dB13, we can atlll hope that aomeday WPES3 W1ll wmoke an
attempt to develop und snalyze vlable alternatives for its pro-
posals, onalyze them to the same extent thet the proposed acllon
i1s atudied.

AL present, the 3BPA process 1a the maln, and virtually only,
route foy public input into the 3ystem*s decision making proceas.
It i3 vitally fmportsnt that thias proceas be made to work., In
Lhia case, only a few pagea are dovoted Lo the conaarvation al-
turnative, and tho enalyals, if it can be called that, i3 below
thet uasd for the proposed action,

For the roadar to make s dscislon on the course of action to be
tekun, al)l alternatives, not Juat the proposed action, muat be
glven in aufficlent dekall to ullouw compuritlive evalustions to
be wads, Slnce the conservatlon alternative lsn't presented In
depth the SEPA proceas la alort-celrcuited, Uhis implles Lhat
WPPs3 did not seploualy consider slternstives to the proposud
aclion and will not listen to public jnput,

We agres With the BPA conservation study Lhat large amounts of
alactrical enovrgy cun be saved in the Puclfic Morthweast. Cuonser-
vatlon can repluce the power produced at HGP at lower environmental
und economla coabts, ‘Mwere are wldeapread doubls about Lhe

accuracy of the forecasts used by WPP3S, We therefore foel that
conbiiued operation of HGP 13 not in the LealL Intercats ol Lhe
peaple or the enviroument of the Pacifiec NHorthwoat, wo wrge Lhat
the conservalion alternative bo c¢hosen instuad,

fivnoral Gomments

e dlatrivution of thla dacument s sn fodleabtlon of the lood
appencloes reluctuncs Lo include Lho public 1o Lhe plunuing proceass.

Iroposed Action Soeciion 2.4
1L La stubed here, and dan sevoersl othep placea, that the propoual

B - I

Response to Comments

Sferra Club
Page !

The Supply System prepared this Environmental Impact Statement
in accordance to the guidelines presented in WAC 197-10. Those
guldelines require the Supply System to consider all reasonable
alternatives which might approximate the proposal's objective
but at a Jower environmental cost or decreased level of environ-
mental degradation. The alternatives are to be described and
objectively evaluated In 1ight of the objective of the proposal.
The alternative of conservation as one method of balancing loads
and resources should operation of the 1IGP uot be continued was
presented in Section B8.1.1. In that section a number of methods
of conservation are 1deatified, implementation programs which
could be used to bring about the conservation methods are de-
scribed, and the environmental fmpacts associated with the con-
servation alternative are also described. 1Tn addition, a pro-
gram which could be used to reduce electrical loads by the equiv-
alent amount of energy produced by HGP and an implementing pro-
gram is tdentified. The Supply System believes that this level
of detall 15 appropriate for treatment of the conservation alter-
native. It should be noted that the objective of the proposal
is to maintain exlsting electrical generating resources whicl
can continue to provide adequate, reliable, and economical elec-
trical energy to consumers in the Paclfic Northwest. While the
conservation alternative per se does not meet this objective, 1t
was considered because of 1ts fwportance in the Pacific Horth-
west in the coming years.

The Supply Systan would welcome the Sievra Club's recosmendat lons
for Individuals and oryanizattons wirich should be Included 1o
futuve EES distribution Vists,
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Pugge &

i3 10 continue providing “up te* % blllion kuh ol eluclricul
engigy per your, “Op to" 13 wot 4 very preciav Larm,  Productfon
fligures for Lho lest aoveral yoarad should be glven und sty averogu
rlgure waed.  Yhe resaops For 1GP'a Pellurs Lo wcel thla 4w Lililon
huh production Yevel ashould be dlucuased.  Hloce BGE uctually
produces loeas podur then lmplied, the fualgnitficance of ity leas
wonld be lesa thuan stulud, Thiy acctlon shouldd glve o woprs de-
tullod description of Lhie contiraclta with EIDA,

Licundoy nnd Soheduley Section 2.3
TdenifTy Elia FTve privato utllities; do Lhoy rucalve equul shuraa
of ik pouse?

Wit Section 2.4
llouw will the proposed webion ulfecl any declalon Lo vxlend the
opgesbione) Lifte of e NIR?

Uthice BPH Systums  Hecllon 2.5,2

Tdent 1Ty othior Tigutd effluenta®, Plesse provids o sumury of
Ltie dlacusalon of NPt wadlosctive offlucnts sy dudscribed In Eubas
14530,
Waluy dection 3.1.2

Tiers 1s no liating of swbleut river tempopraturses al Lhe tunrord
albe; Lhls luopoptunt Inlopmation should be Included haps, Wl
1a tho cawposition of Lho water from Jiri diapoacd Lo the grownd?

Humpn Fuvivonmend  decllon 1,21

llow orten and In what wwounts does Herthussl hydro powor repluce
Southern Gallfornia otl-gensruted electrleliy?  How ol'ten la Jlue
powar nctually aent to californla?; in what ewounts? With the
arrvivel of Algpaksn oll, will those power sxportsy nave any lmpact
on Furcelpgn ofl tmporiat

Hucd Lo rFower 3,2.3

A brlel vavien of the wethodology of the Wesi Qrouy Fopceast wad
u sunisrry of Lhe Bomioville forecusting wethod wie secdud, 'Whia
suellon sheuld vlao include an fn dopih discuaalon of Lhw wealk-
nesdes of theae forvcusting toshnlques, wy Jetuiloed la relcrance
1-29. the tanduncy of West Group Lo overlorecaul ahwuldd ba
sxumbued,  fhu HERA sconometric mwodel wnd $ta rosults shoald be
provenled In mueh grooter detall, A wmore reutlatic figure jop
DG povicse production, baned on sctiwl expurtencsa, shonld be
usad on p. I-N. Fhe stuloment hol JGP could shmiticuntly
reduces unorgy doelicits contyutiety the statamenl o page 3-1 wnd

Tubta 1,0-1 Lhal UG s wn LosigniPlcant fwpuct on pouere suppdlos,

What 13 thoe probubddity of mecting tubtul eeglonsl cieegy damls
i bag, bhe 1970-1903 portod, consldoirlng such Fucloss as thy
probubilily thul the Weal Group pForecsat Ta Loo B, recont
Fudopal cnicepy cunaeevallon Yeglalnbiun, and e ol bhatl Ll
slaley wre prcpaeliog conweevellon plansy

Olbcr poreeanby . by

T Wkher #orcoasts™, rulorencon 3-3F wind 3-37 should ba Jdla-
cudacd to maclh gecaler doetuid, sapoclally sioce Lhoy prusoot o
Cur dirfirenl plotucs of Fuluro pover neoda bl the Weal fieogp

Response to Comments
Slerra Club
Page 2

The present contract between the Supply System and ERDA provides
tor the production of “up to® 4.5 bi1ton kilowalt hours. It is
anlicipsted Lhat any new contract between the Supply Systew and
LRPA would increase the amount of pawer production from wp to
4.5, Lillion in kllowatt hours per year to up to 5 billlen kilo-
watl hours per year. [In the past flve years the HGP has produced
the tollowing amounts of energy.

Yoar Enevgy, Blilions of Kilowatt llours
1915 13
1974 193
1973 44
1972 2.9
1971 2.8

The existing contracts between tha Supply System and ERDA, iden-
tified in Sectlon 2.3, are a matter of public record and can be
oliained from the Supply Sysiem for the cost of reproduction. New
contracts which wmay be executed between the Supply System and ERDA,
If iU |5 detenmined to continue operation of NHGP, are expected to
be substant{ally the sawe as previous contracts with the exceptlon
of economic considerations. This F15 addresses the envirommental
aspects of the continued operation of IGP §ncluding those aspects
uf the contract such as scheduling and level of energy production
which may be related to the JIGP's jupacts on the environment. The
various forws of contracts not related ta environmental lmpacts
are hot discussed. Therefore, & wore detailed description of possi-
ble future contracts fs not a proper subject for inclusion in this
Els.

The five private utilities are Puget Sound Power and 1 ight, Hashington

Hater Power, Pacific Power and Light, Portland General Electric,
and Huntana Power. Each utlllty recelves an equal share of JIGP
vubput. ’

See response number 1 to comments by [PA,

Other ligutd effluents Include backflush from pump inlet screens,
overflow from Filteved water and raw waler storage tanks, condensate
From wedive pressure steaw system, filter Lackwash, Filtered water
uverflow, waste from Floor dralns, turbinge condenser cooling water
and graphite hegt exchanger cooling water. Liguid radioactive
ctflusits are given [n Table 111.3-2 of ERDA-1530. This table {s
reprvduced below for the reader's Lenefit.
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Response ta Comsbents
Slerva Club
Page 3

RADLOHUCY IDES RELEASED TO TIE COLUMBIA R”sﬂ
HITH L4QUED CFFLUENTS AT 100-H IN 1972

{a)

{b)

Ml 1de cifr Huc) e cipye
3, 7000 %, q

2, 500 9y, 21.1
2, 160(0} 103, 0.4
1, 26.3 106, |
54, a0 124, 0.8
6, 600 131, 1.9
59 10 133, 1.
st 2 134, 0.5
60, 20 E 5.05
65, anpl®) 140, 5.25
09 0.05 Mo, 5.25
90, 0.9 239, 90
9, 1.

Includes both the discharge from Lhe 102-in. pipeline and
riverbank seepage from dispesal to the 13010 crib. The
ammual discharges have been reduced to <200 Ct/yr tritium
and ~15 Cl/yr of all ather radionuc)ides after CY-197).

Estimated from concentration measured in whitefish in 1972
uwied historical data relating water concentrations to fish
cuncentratiyns.

Anbtent Cobuabia River temperatwes are given in Figure 3.1-1.

Mster disposed te yraund from the HPRR Is described in detall In

the docamenl FRDA- 15340,

The compusition of this water as bt

reaches the viver §s glven o Tahle FI11.1-24 of ERDA-1520 as

fu)

Jows:
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Response to Coaments
Sierra Club

Page 4
CHEﬁICAL COHCENTRATIONS AT 100-H AREA,
AUGUST 1972
Riverbank Mubient River
Springs Concentration
{mg/2 {ma/2)
Sulfate 5.5 4.5
Calcium 24.5 17.
Chromiwu 20.0 0.1
Hitrate 2.7 81.
Aluninum 0.050 0,080
Iran 0.025 0.075
Magues tum 3. 3.
Aasnon § i 0.1 <0.1
NiLrate <0,002 <0.002
Strontium 0,080 0.120

ltadioactive concentrations from riverbank seepage Is Included in
response number 7 to comments above.

The IIGP is a base load plant which produces energy for distribution
tu the Pacific Northwest power grid. It {is impossible to distinguish
batween hydro generated and LGP generated electricity when it 1s

sent to Californfa. In calendar year 1975 approximately 9 biliion
kilowatt hours of energy was sent to California. HMost of this energy
was sent to Callfornia duriag March through July 1975, a period of
tine when ihe HGP was not operating.

Dispostifon of Alaskan oil has not, to the Supply System's knowledge,
been determined as of this date. [F a *ylut® of of] on the West
Coast does develop this may limit the impact on foreign oil imports
from power exports from the Northwest to Callfornia.

The purpose of this document is to describe the envirunnental
Hmpacls associated with continued operation of 116G and to evaluate
the alternatives to that proposal. Since the IGP is an existing
resource and none of the forecasts made to date predict a decrease
in the absolute level of demand for electrical energy, the addition
of mere detatl on forecasting methodologies is unwarranted. The
appropriate studies are referenced in Section 1.2.3 to allow the
interested reader to pursue the subject.

Table 1.0-) wak essentially taken fromt WAC 197-16-365 which asks
the followlng questions:

Wikl a proposal result In:
{a) use of substantial smounts of fuel or energy?

{b} demand upon exlsting sources of energy or
require the development of pew sources of energy?™
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Response to Comuents
Sterra Club
Page 5

In the context of these questions 1t 1s not contradictory to indicate
that HGP has Insignificant impact on power suppllies even though
it coukd significantly reduce energy deflcits,

Recent Federal Energy Conservation legislation proposes a 4% re-
duction in total epergy used In the year 1980, HNo goals were set
for any perfod of time beyond 1980, State epergy conservation plans
way be developed by states {f they so desire. HMany of the con-
serving actions dlscussed 1n this federal legislatlon and tn Lhe
development of state plans deals with savings of gasoline rather
than electricity. As state conservation plans are prepared and
implemented, the Supply System wil) consider them.

See response number 12 to conments above.
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Pugge 3

Mordcustl ducy.,  inclwled hoere ahould bo 8 roview ol Lo lorccasl
uaod o Lhe Soullle Clty Light eaorggy 1990 study wnd how it
diftfers From Lhe old SGI forcenat, Whlle "guithor rovocsal pros
cludaa the roasonubleness of thoe othisr Forecasl nor passcs Judpga-
moul ua Lo the Yikelihood of which forecoat wili fun ract uvcewe?®,
how hua Lhie aystem made such a delormination?

o what vxbonl have congorvetlon wcticns alrsady bean lncorpor-
ated dnto Lhe Fopccuaty balng vaedy JTan't tha roeul resaon Lhuat
tho V76 WGE torecual fs lower than 197h'a  dua Lo the fuct that
Lthe gup botuwosn fopscast and penlily woa becomlng ae geoat it
conldu't bo cxplulned wwuy?

lwmun environmenl  Jectlon §, 0.1
B o ITH LY, Tadupendont of IGP, uods HPH havoe?

AbLeranblivos  Guctlon 1]

inTa sacEfon, wa wanul, neuda Lo b comploluly sowrtlion pid ox-
panded, Az 1L avenda, the soclicn glvea the fupression thue wl-
Locvulives Lo Ltho propuged uwctlon have not basi glven propor con-
slderulion, 7There ls no peul analysts of conseevation; recunt
Faderal legislatlon lu this ares La toLully 1gnoved, Stubts waovpgy
condsyvation pluna, giow pnouring complotlon wnd fumplemuntution,
girantl gven mentioned,

Guanscrvaetlon $3 not Lhe sume s no acllon sud ahould nol be des-
Fgoubod s such, 1t la Lhe ouly visble allornutive LG Lhe pro-
pased acklon and, unlike the proposul, could ellwlnute power
dofleils in thu eariy 198004,

Couscrvalion declion v.1.1
Incrgy conzervation fs o brudy viuble altorostive thai haznte
raccived tho copalderation 1¢ wareanls, IL ahould eecoive tho
sums Lréstmont as Lhe [proposed aclion; indoed, S3EPA guidellinea
vegules ws mueh, A reglons) cansepvubion plan shicvuld be developed,
Luking Into wceount uny welivitles adready bogun, The plan

ahould bs an ubtlowpt Lo prepluaco NGE operalion with enorgy suviags
end susl nob be limited Lo wcbtivitles wWebsd or Jus woembers cun
curyy oub. ‘tha [PA conssrvatlon study alious thul Lhla goul can

Lo cbally nchiovved, Stule consopvatlon plana and recscul Fedoral
lupialation ubuuld be anulyzad wa part of Lhas sllesrnative, lia
fmpaciy should be evaluated end compared Lo Lhe proposud aclion

tu ciublu the reader to detormine I Lhe corpect choleo 13 being
wmods,  kvideacu Uvom othar goarces fadicoaley Lhal the dysbom ia
malcing Lhe wrang duclalon,

On patgo L-U, an atbempl fa woado Lo prejudice Lhe yeader sguinnt
cutpaurvublon by twplylng thoat 1L wld]l poduce Frocdoms and Likrossy
goavurpmcnlal contyrel over every day Hle. hils disgrecalul
stulumocint should be pouoved, e use of sny reswmirco curcrion
Hith 1L the pegpouslbility Lo uae Lhat posonecs widely., e
proseot wouteiul was of cleclricity con burdly o cousldorcd
Ulau,  Such wostoet'ul use wclundly roduces oue Fracdoms by mobilng
uy kg deporslent un capesuaive, complax tecluol ogleel solutions
Lo ouir prublas and on burcuucles such s WPPDS,  Conasevalion,
with dLn cophwaly on w awell scala, aofll toctamclogy loecally
suonbeolyed upproach, hua Lhe oppoalte affocl,
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Response Lo Comments
Sterra Club.
Page -6

Lach of the forecasts dlscussed in Chapter 3.2.3 are based on a
defined set of assumptions related te factors which go Into the
forecast. These factors include economic and population growth
retes, electrical consaaption rates, prices and price elasticities,
availabillty of other sources of energy, and other factors. The
values used (o these assumptions veflect the judgement of the
indlviduals wmaking the forecast as befing, In thelr view, reason-
ably possible courses of fulure events. Mone of the forecasters
clatim to be predicting the future nur to exclude other, different,
taurses of future evenis than their own,

As stated on page 3-13 none of the forecasting methodoloyles
presemtly in use explicilly take conservation into account.

No.

Ihe PR produces plutonbum for natlonal defense and research
purposes.  The steam from NPR Is sold to the Supply System For
use in HGP a5 a by-product of Lhe plutonfuw product{on process.

See vesponse number | Lo comments above.
See respunse nunmber 14 to comwents above,

The "no aclion® alternative as used In this EIS refars to the
proposal of contlnued operation of 1GP and not Lo the taking

of no action by anyone. la this coptext, conservation is an
alternative methodology for balanclng loads and resources if

“no actilon” is taken on the proposal. This does not feply that
if the propasal 1s plemented conservation cannot be imple-
mented. Mo would anticipate, ghven Lhe probability of energy
duffcits in the eariy 1980's, that conservatlon will be required
ifiwdsmdrﬁmwmsamtohcbnameewnUmmhﬂanMu
of 1GP were continued,

Scee vesponse number 1| te comments above.

-
The Supply Systew agrees Lhat a reglona) conservalion plan should
be developed.  In addition. a national conservatfon plan should be
deveboped.  The appropriate agencies for develapaient of these plans
are yovernwental agencies acting under direction of the Jegistatfve
and administrative Yranches of the federal and various state govern-
ments.  The Supply System would expect Input to be obtained from a
vepresental lve cross section of Lhe peaple in each regfon and the
plans would be developed through nuserous evolutfonary cowment
perlods, By using 4 coordinated reglonal and nallonal approach
Cunservation can be much wore meaningful and less discriwinatory
than iF 4t weve applied on a state or lacal leyel,
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Response la Conments
Sterra Club
Page 7

The BPA conservstion study (Reference 3-32) shows that {f no con-

servation has been implemented to date, then a five to len percent
reduction In load may Lie obtained without lmplementation of incen-
tive or mandatory programs. Many of the conserving actions iden-

tified are In fact being lmplemented today.

See response number 14 to comments above.

The HGP 15 an existing base Yoad resource which is used to meet
existing luads in the Pacific Borthwest, The Supply System Is
not aware of any forpcast or projection which shows a reduction
tn electrical energy load in the Pacific Northwest below present
levels which would negate the need for HGP's operation.

In the context of the discussfon of human environmental affects,
the stalement on page 8 says “The people’s freedom of chotce in
the use of electrical) energy will be reduced.” The Supply Sys-
tem does not consider this statement to be either prejudicial
or disgraceful.

As stated in Section 3.2.3, conservation of electrical eneryy
is being practiced today. See also response number 17 to conments
by Mr. Robert G. Malton.
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ligplucement ficnoratlog Heavwpces  Secbioa U1,

Au dlacliggad ars, Uhlu 15 not a viabts slternokive.  AlLurnolo
{upproprlule} techmwlogles sueh us wind, solw, biolucla, co-

gonoration, widd pussive systuma aro bot sulited Lo swell sculo i
spplicetivoa yut thils concopl fun'l even discuanad,

Gloasury

Thare should bu ane, 1)
Lok lusdn

Wa TeaT thut ihe proponed acition ia & mistshe. Consuprvulton,

Lhough lasdoguatoly snulyzed hers, 48 the preforred courue of

acbion, i cousta lesa, In both envilponmentael wund economic Earmo

and beging the Job of muking our unargy uae responalble and wiase, 2

A Lhcrough analysla of Ltho cunsorvetlon alternativa ulll show, aa
b the Secattle Gley Llght cnse, thet Lhia La Lha boesl cholew Por
the Pucilie Horthweat, When wl il WPP4YS psrform auch un woolyalat

Thaole yon for thoe opportunlty tu camment on Lhla documont,

Slncaruly, .
" . /; ‘J’ (A

Hruce Hatheaon

Sterru Club
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Response 1o Compents
Sterra Club
Page B

10, darye scalu use of technglogles such as wind, solar and biofuels
are fdentifled in Seetion B.1.2 as being aeither ecosomically nor
technologically practical at this time. Application of these
sources of eneryy in a small) scale apd on a local level are dis-
cusaed in Section B.1.) as supplemental energy sources. See, in
additfun, response nunber 1 10 comments above.

31, A glossary has been Included In Appendix A.

3¢, Tne Supply System 1s presently undertaking a study of alternatlve
generatlon methodologtes including conservation. This analysis
will be wsed by the Supply Systew, 1ts Board of Directors and
wenbers in acsisting the developuent of future policies.
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NDecember 11, 1476

Mr. it A, Chitwood

Monuger, licensing and Environmental Programs
Vtuohlogton Public Pawer Supply System
Hichlund, Washington

bear Sir:

I huva been doked by the Washinglon Environmentul Gouncil o

vevien bhe I ft Environmentoal Tmpuct Stoatement on Continued

Operstion of the lHanford Gunevuting Project. T hove dune so,

ond would like Lo submit wmy commentsa to you for congiderution
in thoe final report, ’

bepending on the mail scrvice, thede commentsa may or way not reuch
your offics by the December 1% deadline, [ hope that you will
find these to be of uae in your work, and ! offar my asaiaiuance
ahould you have vny queations sbout my commentas,

I huve encloved a puper written by Dr, Willism lrewer thut you
msy Uind of uwve.

Thonk you for Lna opportunity Lo comment on your work.

Jincerely youra.l P

"’/ C ll_ L -
Hobert G. Walion
401 25th Ave. E
Seattla, Washington

. 98412

3313043.0553

Thank you For your reyvlew.

Response to Comnents
Mr. Robert G. Walton
Page 1
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Cummenta on WPPLHS BELG on HuP

Commnent
Hecommend mentionting here or sume other ourly polat
Lhat bhia exiention of For % yodra- Lt ag unclear un

1t in written.

lHegurding tha piulement “"continued operafion of tho

HPl has utility independent of the HGP wnd wey occur
vegardtesa. .., thiu is smbiguous snd daserves oddition-
dl explunivtion. A discussion of how o WPPSS decision
regirding Nl might affect EEDAS declsion to conlinue
operation of HIP'W 19 needed. Doeu the benelit of rev-
anue from WPPSS enter loto EKDA's analysis or nol!  Any
intluence thet Lhe WPPSS deciaion might gove is worthy
of mention, snd likewine, f LhbA's sctions are Lotually

independont of WPPSS, that should be wtoted,

ltecommend 1nsevtion of by tha West Group Forecuaul

(see page 3-12)" alter “is projected”.

liecommend “uccording to thia forecmat* be added ufter
LN

Bulh of thaeue comnunls relate Lo Lhe Fucl that Lhe
projectionsa mentionod are controveruial and the sources
should ke sdentified. T huve enclosed o copy of Dr,
Willinm Brewere's puper on the gubject of PRHUCC Focecasiu
a8 buckgronnd und subatantiatyon,

ls the L0-50 split of puwer butween public und privote
ulililaga sl Lhe woul prefersble one?  Can or should

Lhiy be rencgolinbed?

Response Lo Comments
Hr. Robert G. Walton
Page 2

This EIS considers tha continued operation of the HGP for an
indefinite pertod of time, at least into the 1990s. The present
negotiations betwuen the Supply System and ERDA contemplaie a
contract of five years duration.

The NPR produces plutonium for national defense and research pur-
poses. The steam §s 501d to the Supply Systew for use in HGP as
a by-product of the plutoniun production process. See response

nunber 1 ta comments by the U.5. Envirommental Protection Agency.

3. Appropriate changes have been made 1o the final EIS.

4. Sea response nuauber 15 to cowments below.

5. lhis propusal does not conslider alternative splits between public

amel private utilitles for disposttion of power frow NGP. The

difterences In enviresmental tapacts assoc{ated with such alternatives

are not redsonahlty anticipated to be dlscernable.
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Comment p 2
The firat ventence of Lhis paregraph is unclesr- could

ba: .. 01977, it contuina...”

Hecommend identilying which projuctions ure roferced to,

pura 4 Rocommend explaining whuat is mesnt by “public utililiea

2-10 4

2-21 bara

i-1 vt
-6 21
26 15
]‘jll 32

would in turan trausler their pights Lo thia power..."

In this net byiling?

Lavt uenlence of puge 2-5% is not finished in my cupy-

18 8 page or paragvaph miauing?

One made is used... instead of are uged?

{otate laws do apply) If state lawa apply, rvecommend

u explanution of the relationship of NP, {UP, etc, to
EFSEC cartification requirements- do they apply or ure
they oxemptad because NPH, HGP preceeded the luw? (Thia
wis un issue thut was reiuved during the Initietive 12%

CBNpaign) .

Are all government plutonium production resctars clused
down except NPi? ‘'Thia stotemont twplica thuu they wre.

lNow many olhers are operuting in the U, 4.7
flecommend expluining kefo- 1000 cublc fect por second?

The last sentonce of para 2 is out of context and in-

complete, T recommend expanding it into a separate

parsgraph aud axplainiog ita signilNicunce, or deteting it

ltecomnend & discussion of Lhe significancu of ah encrgy

1]

11

13

10.

12,

13.

Response to Comments
Mr. Robert 6. Walton
Page 3

This sentence has Leen rewrftten.

Tha dispos{tion of IGP power ts virtually identical to "net
bi314ng" although at the time the arrangements were originally
made the term “net bi)1ing* had not been used.

A portion of the paragraph was inndvertanlly‘omltled. Correction
has been mady in the final E1S.

Ihis sentence has been corrected.

State laws do apply to the Hanford Reservatfon. The WGP {s not
subject to EFSEC certification requirements because 1t was in
operation prior to February 23, 1970, the date the siting act
specifled as a cut off date for EFSEC responsibitity. The NPR,
being a faderal factifty, {s not subject to state (or £FSEC)
regulation,

In addition to the KPR, which Is a dual purpose reactor. there were
elght U.S. Government plutonium production reactors at Hanford. The
last of these elght reactors was closed down in 1971. Three ather
plutonium production reaclors are presently capable of operating
in the U.S. They are localed at ERDA's Savannah fiver facility in
Georgla.

The approprlate changes have been made on page 1-6.

The npprnpria!e changes have been made on page 3-26.
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Comsent P 3
delficit- whal are the anticiputed cuals, to whow, wic,
Yoages -3 and 8-4 contuin Lhe beginnings of such o dia-
cuuatiton, bul do wul treat the sub ject with much detail.
The implicotion 1a thut the HGY i3 needed or clae
greater delicils gecur, bul no treatwonl is given Lo the
questsonsy "Whut i3 the hurm in un occusional cuaerpy

delrcite?™ and “Cun the region abaorb & deficite without

nulor cosbu?"

ltelerence 3-34 is nol listed 1n the back., [ recommend
reference Lo Dr, lrewer's puper at this poiat ( sce

sncoloed paper)

Hecommend u statewent Lthat Oregon’a 1976 Forecustl wuy

conslderubly lowor than West Group's,

kecommend o discussion of utllitly conservation programu-
aind how they mxghﬁ bo enhanced. The wording implies
Lthist Lhe ubiditica are muking v respecluble elfort to
pruacta conservation, buat {with whe exception of Seallle

City Liaght, which hus & City Counci] mundated energy

conservation program) thls 1s certoinly apen Lo queution!

Guclion 4,5.3 lLecommend n tull discussion of Lhe Man-
Cudo- Glewarl atudy of the cange of death of atowie
workers ot Nuntord, wy reported in the Sentilo Pout
Iatelligencor on Oclober 26; 1976, p. 1. Whel are the
tuplicutions of thiu stuly wilh respest to heulth

atundurds, ond whal la ERDA'S reaponuse?

tH

14.

15,

16.

Response to Comments
Mr. Robert G. Walton
Page 4

The question of what level of rellability should be used as a
planning goad ls a very lmportant one. The reliabllity of service
through the provision of adequate electric energy supplles re-
uives the construction of a glven amount of geperating capacity.
?Ne are speaking here only of energy resources rather than
peaking capaclty aad only of generating resources rather than trans-
mission and distribution faciiities.) vet the construction of too
much capacity util{zes money and resources needlesslty. [t 15 very
difficuylt to quantitatively determine what level of reliability
{or conversely the frequency of a deficit) 1s acceptable to a socfety
for a nuaber of reasons. For exawple, what s considered an
*wecasfonal deflcltt What is considered a “major cost“? In
addltion, many other factors mask the impacis of previous energy
shortages ov predictions of energy shortages. Itistorically, during
the past 30 years, Lhe Paclfic Horthwest has experienced three
energy deficits (1953753, 1958759, and 1973/74) caused Ly etther
low water ur a lack of generating capacity. Hence on the average
there has been about a 10X chance for an energy deficit {n any
given year. This level of rellability appears to have been
acceptable.in the past by the cltizeas in the Pacific Northwest
since no action has been taken to mandate that the utilitles pro-
vide a lower or higher Vevel of rellabilfty. The 1976 West
Group farecast shows that in the next ten years (1972/78 through
1906/27) the probabllity of meeting loads 1s below this historical
level. The cost of overbuilding and underbuilding generating
resources are discussed further in reference 3-22.

Reference 3-34 has been added to the 1ist of veferences, Dr.
Brewer's paper has been reviewed Ly the Supply System. The paper
Is based upun the work presented in reference 3-31. The paper

dues not present any new Information on the subject of load fore-
casting and 1ts referencing In this EIS is not considered necessary.

The model huing used 1n the Oregon forecast is not yet complete.
The results obtained to date cannot be considared valid at this
time for comparing to other forecasts in the reglon.

tttlldefes in the Northwest generally belleve they have a duty to
serve customers in thebr service area. Discussion of this duty
to serve {5 provided In reference 3-22, a portion of which is
excerpted below for the veader's i{nrormation.
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"While not specifically sat forth in any Federal or state
Statute, It has been universally held by the courts that
an eleclric utility, Including a municipality which fur-
nishes a yiven type of electric service to the public,
generally has a duty to furnish 1t on a reasonable and
nondiscriminatory basls to any app!icant within the ter-
ritory within which {1t has dedtcated its properties. 1t
cannot cut off the power without good cause, 1f proper
clharges are pald or tendered. (See generally Am. Jur. 2d,
Fublic Ut111ties, Section 16 et seq. and Section 133 et
seq.; sea also McQuitlin, Municipal Corporations, Sectians
34.89, 34.90, 35,35 and 35.35(efJ. pub¥Tc utittty may be
iable in damages or subject to other judicial rellef,
depend Ing upon the Facts, for faflurce to provide service
to its customers, Recently enacted leglslatfon may modify
the foregotng principles to exempt a utility for refusing
to deliver by reasan of its complying with conservation
{BLANK) orders {Chapter 5, Laws of Oregon, Special Sessfon, 1974;

: and 1lle 61, Chapter 5, taws of 1daho}. The law appears
to be unsettled as to the duty and right of a utility to
furnish power to new cuStomers where there {s a supply
shortage. The law Is also unsattled as to the consequences
to a2 utility for fallure to take steps to meet foreseeable
prospective demand, Relief from Viability #s provided in
{daho law which authorfzes curtailment in an emergency
(1da. Code, 5 61-531 et seq)..."

“In general, actions relating to curtallment of electric
energy supply apply only to short-term emergency conditions
and does not affect the necessity for long-term planning
by utitities., There are no known clrcumstances where a
U,S. utility has been granted the authority to plan, in the
long term, energy supplles which are insufficlent to meet
antlclpated demands.” .

As discussed In Section B.1.1 of this EIS, public uti)ities

in Lhe Northwest do not presently have the general legal authority
to fmplement incentive or mandatory conservation programs, Their
conservations efforts are limited to educational programs.
Many of Lhe utitities in the Pacific Northwest are conducting
informational and qucatlonal type conservation type pregrams.
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A full discussion of the health effects of radiation 15 outsida
the scope of this E1S. Tha specific report referred to in the
conment, the Mancuso-Stewart veport, {s only one of many that
have been written in tha last few ysars. An article by Drs.
Marks and Gitbert, "Comnents On Mortality Experience of MWerkers
In Atomic Energy Industry By Mancuso, Stewart .and Kneale®,

BNUL -SA-6012 ¢ritiques the Marcuso-Stewart report and show that
several systemalic and mathematical errors were incorporated in
that report, and these would account for thetr reported results.

for further inforwation on this subject, see: “The Effects On
Poputations of Expasure to Low Levels of lonizing Radiation®,
Repart of the Advisory Comuittee on the Blological Effects of
lonizing Radiatlons, National Acadesy of Sclencas, Natlonal
Research Counci; “The Argonne Radlolegical lmpact Program,
Part 1. Carcinogenic Hazard from Low-level, Low-Rate Radiation™
H. A. frigerio, X. F. Fckerman, and R. S. Stowe, ANL/ES-26
Part 1; “The ffazards 1n Plutonium Dispersal® by B. L. Cohen,
Wniversity of Pitisburgh, “Study of the Lifetime Health and
Hortality Experience of fmployees of AEC Contractors”,

T. F. Mancuso and 8. 5. Sanders, €00-3425-5. [t should be
noted these selected articles are but a few of the scores of
articles avallable on this subject.
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Pugs line

5-2,3

Commentn p 4
Long term alfecta of radiation are nol thoeronghly
discussed, For instonca, will there be a buildup

of radiouctive levelu in the area over the yeara?

In Yight of the leuks of radioaclive matorisl at Hanford
in the paat, the phrase “,,,should npot pose a public
healih hazard * 18 particularly ambiguoas. NKecomaend

s more detailed discusaion,

The statemont that "all of the resources utilized by

the HGP and NPH wre relatively plentiful,...* i3 curious,
I recommend a diacusasion of the significance of the fact
that the NPR wses 700,000 lbe, of uranjum annually.
lecommand niating what type of Uranium ia refarred to-

i8 it U04? What is the national situation with reapect
ko thia resource and itsa projected uoae? [Is the NPH und
HGP fucility wn witfienct ude For wrunlwn?  How doea the
{GP compure to newer nuclear planta in terms ol kw pro-
duced per ton of uranium? ( ie, do modern I00OMW plunts
use 2 to } Limes less wreniuwthan NPR)}.  Does the HIPR/IGP
fucility coustitute an inefficient procesaa thut 1a wiaule-

ful of weoree ursnium?
DUE cowments doeuelve more expoaurd,

hiscussion of impact of onergy deficits necds expansion,
What weu tho coat of deficito for the industrisl sector
i 19FY? Waa there any ocust to other sectora? Cun sach

coots e mitigated in the tulure in Lho vurious seclars?

20

2]

&2

23

19.

20.

21,

22,

23.

Response to Conments
Mr. Robert G. Walton
Page 7

See CRDA-1538 for a more detafled discussion of long term Impacts
of radiation.

See [RUA-1538 for a more detailed discussion of waste managemeat
operations at Hanford.

The appropriate chanyes have been made to Section 5.2 to clarify

this statement. The use of 1IGP and HPR for electrical energy
productton only does represent a somewhat inefficient use of

granium. The NPR uses up to about 50X more uranium for each Kwhr pro-
duced by JIGP than a cormercla) resctor would use. However, the primary
product from NPR operation s plutonium.

See response Lo comments for Dept. of Ecology,

I
Sea response number 14 to comments Mr. Waltan abave.
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4-20

buneral
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para 2

Coment p. 9
(Une approach 1s thut being investigated by Lhu Northwual
Energy Policy Projuct concarning Aluminum [ngol Enuregy
Sborage) It is pnot clear from Lhe Jdiscusslon thut the
projected energy delicits are necebsurily more ol o burden
to the region thun the proposed powsr planta that may be

needed to prueclude thowm,

This parsgraph 1s unclear- what is the conversion of

HFR relorred to in thia seckion?

23

24

tHow sliould-be hot. |25

What is the status of JHiP in teruws of aging of its

componenta?  lu it “good* for Y oy wmore years, or 18
1t old snd 1n peed of rapalr, new parts, etc,? Thia
sspecl le nol diacusaed. Alpo, what sbout [inancing-

iy Lhere an usmortization schedule?

table #.3-1 Hecoumend explaining Li/yr. IZ&

2?

Vi

24,

25,

26,

217,
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Page B

The appropriate change has been made in Section 8.1.
The appropriate change has been made In Section 8.1.1.

The appropriate changa has been made to Table 8.3-1.

AL the present time the NGP is In excellent condition. Problems have
been encountered In the past few years with cracks appearing In some of
the jarger turbine tlades. New bhlades have been installed which

are e;p2clcd Lo solve these problems. The HGP bonds will be retired

by 3996.
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